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(57)Abstract: ^ s 

PROBLEM TO BE SOLVED: To provide a video display » ^ : ^ 

device which prevent a moving picture from blurring and 
to provide its related apparatuses. 

SOLUTION: A backlight 16 is arranged on a backface of 
a video display device 21. A light guide plate 14 which 
constitutes the backlight 1 6 is comprised of a plurality of 
blocks. A white LED 11 or R, G or B LED is arranged at 
the end of the light guide plate 14. This white LED turns 
on solely or as a group of plurality of them, and positions 
of the white LED to turn on are scanned in synchronism 
with positions of the video display device 21 to write 
into an image. When re-writing all pixel rows of the video 
display device 21 . the white LEDs 1 1 that are located at 
the re-written pixel rows turn on after a predetermined 
time has passed, and an image is displayed. 
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(Partial English translation) 

[0461] Similarly to the case of (Fig. 46) , if an image 

displayed on a portion designated by "a" is dark and portions 
designated by "b", "c" and "d" are bright and other portion is 
brightness at the middle level, then voltage applied to a 
rectangle electrode 393a is raised, voltage applied to 
rectangle electrodes 393b, 393c and 393d are dropped, voltage 
applied to other rectangle electrodes is to be middle level. 
Meanwhile, (in Figs. 45 and 46 and the like), although the 
brightness of each area is adjusted by scan electrode (rectangle 
electrode) 393 or light emitting elements 11 and 141, this 
invention is not limited to it and the brightness, contrast etc. 
of the entire of a display 107 also may be adjusted and controlled 
in accordance with contents of video signals (classical music. 
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personal computer still picture, a movie, a pop song etc. ) or 
data (a gamma property, brightness-darkness data, a changing 
condition of the brightness-darkness data, a distribution 
condition of the brightness-darkness data etc. ) - 

[0552] (Fig. 76) is a block diagram of the present 

invention, mainly a video signal processing circuit portion 106. 
From a video data of a memory 485a, the average brightness, the 
maximum brightness and the minimum brightness are extracted. 

These brightness data are applied to weight processing in 
multiplier 761 to be sent to a data processing circuit 762a. 
A coefficient of the weight processing may be set arbitrarily 
by a user or may be set automatically based on the video contents 
or surrounding luminous intensity. This video contents means 
a genre such as a movie and a concert, or a brightness condition 
of screen such as a bright sheet (sic) and a dark scene. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1]A lighting system comprising: 
A light generating means of line form. 

A shading means which makes light emit to slit shape from said light generating means. 

A pivot means which rotates said light generating means or said shading means in a center of 

rotation. 

A light guide plate which carries out the light guide of the light emitted from said slit. 

[Claim 2]A lighting system which is provided with the following and characterized by a light 
emitting device which generates monochromatic light approaching, and arranging and constituting 
said light generating means. 
A light guide plate. 

A light generating means arranged on said light guide plate at matrix form. 

A light diffusing means formed or arranged in a light emitting surface of said light guide plate. 

[Claim 3]A lighting system which is provided with the following and characterized by a light 
emitting device which generates monochromatic light approaching, and arranging and constituting 
said light generating means. 

A light guide plate constituted by dividing two or more shielding bodies or reflectors. 
A light generating means formed or arranged at each of said divided light guide plate. 
A light diffusing means formed or arranged in a light emitting surface of said light guide plate. 

[Claim 4]A graphic display device comprising: 

Claim 1 to one of the lighting systems according to claim 3. 

A liquid crystal display panel which modulates emitted light from said lighting system. 

[Claim 5]A liquid crystal display panel which is provided with the following and characterized by a 
field in which said crevice of said 1 st substrate was formed, and a field in which said pixel of said 
2nd substrate was formed having countered. 

The 1st substrate with which a crevice was formed in matrix form. 
A black matrix formed in said crevice. 

The 2nd substrate with which a pixel was formed in matrix form. 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

[Claim 6]A liquid crystal display panel, wherein had the following, a field in which said crevice of 
said 1st substrate was formed, and a field in which said pixel of said 2nd substrate was formed 
have countered, a smoothing film is formed on said black matrix and a counterelectrode is 
formed on said smoothing film. 

The 1 st substrate with which a crevice was formed in matrix form. 
A black matrix formed in said crevice. 

The 2nd substrate with which a pixel was formed in matrix form. 
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A liquid crystal layer pinched between said 1 st substrate and the 2nd substrate. 

[Claim 7]A manufacturing method of a liquid crystal display panel characterized by comprising 
the following. 

The 1st substrate with a light transmittance state. 

The 1st process of a picture element electrode possessing the 2nd substrate formed in matrix 
form, and forming a crevice in matrix form at said 1st substrate. 

The 2nd process of forming in said crevice a metal thin film which has silver or aluminum. 
The 3rd process of forming a smoothing film which has a light transmittance state on said thin 
film, and the 4th process that makes a liquid crystal pinch between said 1st substrate and said 
2nd substrate. 

[Claim 8]A liquid crystal display panel which is provided with the following and characterized by a 
field in which said crevice of said 1 st substrate was formed, and a field in which said pixel of said 
2nd substrate was formed having countered. 

The 1st substrate with which a crevice was formed in matrix form. 

A black matrix formed in said crevice. 

An additional capacitor formed in said 1 st substrate. 

A liquid crystal layer pinched between a terminal area which connects the 2nd substrate with 
which a pixel was formed in matrix form, and said additional capacitor and said picture element 
electrode, and said 1 st substrate and the 2nd substrate. 

[Claim 9]A lighting system comprising: 
The 1st light guide plate. 

The 1st luminescent means that inputs light flux into said 1st light guide plate. 
The 2nd light guide plate. 

The 2nd luminescent means that inputs light flux into said 2nd light guide plate, and a control 
means which controls turning on and off of said 1 st luminescent means and said 2nd luminescent 
means. 

[Claim 10]A graphic display device comprising: 
The 1st light guide plate. 

The 1st luminescent means that inputs light flux into said 1st light guide plate. 
The 2nd light guide plate. 

The 2nd luminescent means that inputs light flux into said 2nd light guide plate, and a control 
means which controls turning on and off of said 1st luminescent means and said 2nd luminescent 
means, A liquid crystal display panel arranged at the optical outgoing radiation side of a light 
diffusing means arranged in each light emitting surface of said 1st light guide plate and the 2nd 
light guide plate, and said light diffusing means. 

[Claim 1 1]A drive method of a graphic display device using the graphic display device according 
to claim 10 characterized by comprising the following. 

A process of turning on said 1 st luminescent means in 1 st hour that is rewriting a picture in the 
upper half of a screen. 

A process of turning on said 2nd luminescent means in 2nd hour that is rewriting a picture in the 
lower half of a screen. 

[Claim 1 2]A graphic display device comprising: 
A light guide plate. 

The 1st luminescent means arranged or formed in an upper bed part of said light guide plate. 
The 2nd luminescent means arranged or formed in a lower end part of said light guide plate. 
A liquid crystal display panel arranged at the optical outgoing radiation side of a control means 
which controls turning on and off of said 1st luminescent means and said 2nd luminescent 
means, a light diffusing means arranged in a light emitting surface of said light guide plate, and 
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said light diffusing means. 

[Claim 1 3]A drive method of a graphic display device which is provided with the following and 
characterized by making said 1st luminescent means and said 2nd luminescent means turn on by 

turns in said one process. 

An OFF process of being a drive method of a graphic display device using the graphic display 
device according to claim 1 2, and making said 1 st and 2nd luminescent means into an OFF state 
in 1 st hour that is rewriting a screen of a liquid crystal display panel. 

An one process of making said 1 st or 2nd luminescent means into an ON state in 2nd hour that 
is not rewriting a screen of a liquid crystal display panel. 

[Claim 14]A graphic display device comprising: 

The 1 st liquid crystal display panel that has an electrode of stripe shape. 
The 2nd liquid crystal display panel that displays an image. 

A light diffusing means arranged between said 1st liquid crystal display panel and said 2nd liquid 
crystal display panel. 

[Claim 1 5]A liquid crystal display panel comprising: 
The 1st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a picture element electrode. 
The 3rd electrode that has a function of a counterelectrode. 

The 1st liquid crystal layer that has polymers pinched between an electrode of said stripe shape, 
and said 3rd electrode, and a liquid crystal element, and the 2nd liquid crystal layer pinched 
between said picture element electrode and said 3rd electrode. 

[Claim 16]A graphic display device comprising: 
The 1 st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a picture element electrode. 
The 3rd electrode that has a function of a counterelectrode. 

The 1 st liquid crystal layer that has polymers pinched between an electrode of said stripe shape, 
and said 3rd electrode, and a liquid crystal element, The 2nd liquid crystal layer pinched between 
said picture element electrode and said 3rd electrode, a back light arranged at said 1st substrate 
side, the 1st driver circuit that impresses a video signal to said picture e'errient electrode, and 
the 2nd driver circuit that impresses driver voltage to an electrode of said stripe shape. 

[Claim 1 7]It is a drive method of a graphic display device using the graphic display device 

according to claim 1 6, A drive method of a graphic display device having a process of impressing 

voltage to the 1st liquid crystal layer corresponding to said part, and entering light of said back 

light into said 1st liquid crystal layer after rewriting a picture of said 2nd liquid crystal layer. 

[Claim 1 8]A lighting system comprising: 

The 1st substrate that has a matrix form electrode. 

The 2nd substrate that has a common electrode. 

A light modulation layer pinched between an electrode of said matrix form, and said common 
electrode. 

[Claim 19]The lighting system according to claim 18, wherein said light modulation layer is a 
polymers distribution liquid crystal layer or a TN liquid crystal layer. 

[Claim 20]A lighting system which is provided with the following and characterized by width of an 
electrode of said stripe shape being narrow in the center section, and being wide at a vertical 

section. 

The 1st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a common electrode. 

A light modulation layer pinched between an electrode of said matrix form, and said common 
electrode. 
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[Claim 21]A lighting system which is provided with the following and characterized by what a size 
of said matrix form electrode has in a center section of said 1st substrate being small, and a 
thing in a periphery being large. 

The 1 St substrate that has a matrix form electrode. 
The 2nd substrate that has a common electrode. 

A light modulation layer pinched between an electrode of said matrix form, and said common 
electrode. 

[Claim 22]A lighting system illuminating a liquid crystal display panel of one sheet in a lighting 
system which has two or more lighting fields by making said lighting field turn on or switch off 
individually in plural fields. 
[Claim 23]A graphic display device comprising: 

A lighting system which has a lighting field of two or more stripe shape. 

A liquid crystal display panel which has a pixel row of 1 for a lighting field of said stripe shape, 
the same number, or an integer. 

[Claim 24]A drive method of a graphic display device using the graphic display device according 
to claim 23 characterized by comprising the following. 

A process of turning on a lighting field of the odd-numbered stripe shape in an odd number field. 
A process of turning on a lighting field of the even-numbered stripe shape in an even number 
field. 

[Claim 25]A graphic display device comprising: 

A liquid crystal display panel which has the image display region divided into two or more fields. 
A lighting system which has the lighting field divided into two or more fields. 

[Claim 26]A drive method of a graphic display device using the graphic display device according 
to claim 25 characterized by comprising the following. 

A process of turning on a lighting field located in the oddth in the 1st predetermined field. 
A process of turning on a lighting field located in the eventh in said 1st field. 

[Claim 27]A drive method of a graphic display device which is a drive method of a graphic display 
device using the graphic display device according to claim 25, and is characterized by having a 
process of changing said lighting area size actively, with display image data. 
[Claim 28]A drive method of a graphic display device provided with a process of being a drive 
method of a graphic display device using the graphic display device according to claim 25, and 
generating two lighting fields at identical time. 

[Claim 29]A drive method of a graphic display device using the graphic display device according 
to claim 25 characterized by comprising the following. 
An image display state. 

A process of performing a full black displaying condition by turns. 

[Claim 30]A graphic display device comprising: 

The 1 st substrate with which a pixel was formed in matrix form. 

The 2nd substrate with which a counterelectrode was formed. 

A liquid crystal layer pinched between said 1 st substrate and said 2nd substrate. 

An opposite signal apply means which impresses a signal which makes a display screen a black 

display to said counterelectrode. 

[Claim 31]A graphic display device comprising: 

The 1st substrate with which a pixel was formed in matrix form. 

The 2nd substrate with which a counterelectrode of two or more stripe shape formed in the 
direction of a pixel row of said pixel was formed. 
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A liquid crystal layer pinched between said 1 st substrate and the 2nd substrate. 

[Claim 32]A graphic display device comprising: 

A picture element electrode formed in matrix form. 

The 1st substrate that has two or more stripe like electrodes formed in the direction of a pixel 
row of said picture element electrode. 

The 2nd substrate with which a counterelectrode was formed. 

A liquid crystal layer pinched between said 1 st substrate and the 2nd substrate. 

[Claim 33]Have the following and a gate terminal of said 1st thin film transistor element is 
connected to said 1st gate signal line, A source terminal of said 1st thin film transistor element 
is connected to said source signal line, A drain terminal of said 1 st thin film transistor element is 
connected to said picture element electrode, A gate terminal of said 2nd thin film transistor 
element is connected to said 2nd gate signal line, A liquid crystal display panel, wherein a source 
terminal of said 2nd thin film transistor element is connected to said source signal line and a 
drain terminal of said 2nd thin film transistor element is connected to said picture element 
electrode. 

A picture element electrode arranged at matrix form. 

The 1st thin film transistor element that impresses a signal to said picture element electrode, 
and the 2nd thin film transistor element. 

A source signal line arranged between said picture element electrodes. 

The 1st gate signal line arranged between said picture element electrodes, and the 2nd gate 
signal line arranged between said picture element electrodes, A source driver which impresses a 
video signal to said source signal line, the 1st gate driver that impresses on-off voltage to the 
1st gate signal line, and the 2nd gate driver that impresses on-off voltage to the 2nd gate signal 
line. 

[Claim 34]A drive method of a liquid crystal display panel using the liquid crystal display panel 
according to claim 33 characterized by comprising the following. 

A process of making said 2nd thin film transistor element into an ON state at a blanking period of 
a video signal. 

A process of making said 1st thin film transistor element into an ON state during the data of a 

video signal. 

[Claim 35]Have the following and a gate terminal of said 1st thin film transistor element is 
connected to said 1st gate signal line, A source terminal of said 1st thin film transistor element 
is connected to said source signal line, A drain terminal of said 1st thin film transistor element is 
connected to said picture element electrode, A gate terminal of said 2nd thin film transistor 
element is connected to said 2nd gate signal line, A liquid crystal display panel, wherein a source 
terminal of said 2nd thin film transistor element is connected to said common signal lines and a 
drain terminal of said 2nd thin film transistor element is connected to said picture element 
electrode. 

A picture element electrode arranged at matrix form. 

The 1st thin film transistor element that impresses a signal to said picture element electrode, 
and the 2nd thin film transistor element. 

A source signal line arranged between said picture element electrodes. 

The 1st gate signal line arranged between said picture element electrodes, and the 2nd gate 
signal line arranged between said picture element electrodes. Common signal lines arranged 
between said picture element electrodes, and a source driver which impresses a video signal to 
said source signal line, A reset driver which impresses a signal to said common signal lines, the 
1st gate driver that impresses on-off voltage to said 1st gate signal line, and the 2nd gate driver 
that impresses on-off voltage to said 2nd gate signal line. 

[Claim 36]Have the following and a gate terminal of said 1 st thin film transistor element is 
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connected to said 1st gate signal line, A source terminal of said 1st thin film transistor element 
is connected to said 1st source signal line, A drain terminal of said 1st thin film transistor 
element is connected to said picture element electrode, A gate terminal of said 2nd thin film 
transistor element is connected to said 2nd gate signal line, A liquid crystal display panel, 
wherein a source terminal of said 2nd thin film transistor element is connected to said 2nd 
source signal line and a drain terminal of said 2nd thin film transistor element is connected to 
said picture element electrode. 

A picture element electrode arranged at matrix form. 

The 1st thin film transistor element that impresses a signal to said picture element electrode, 
and the 2nd thin film transistor element. 

A source signal line arranged between said picture element electrodes. 

The 1 st gate signal line arranged between said picture element electrodes, and the 2nd gate 
signal line arranged between said picture element electrodes, Common signal lines arranged 
between said picture element electrodes, and the 1 st source driver that impresses a video signal 
to the 1st source signal line. The 2nd source driver that impresses a video signal to the 2nd 
source signal line, a reset driver which impresses a signal to common signal lines, the 1st gate 
driver that impresses on-off voltage to the 1st gate signal line, and the 2nd gate driver that 
impresses on-off voltage to the 2nd gate signal line. 

[Claim 37]A graphic display device comprising: 

The 1 st arithmetic processing means into which rise voltage and amplitude of a video signal 
which a video signal has, and which are impressed to a liquid crystal display panel based on at 
least one luminance data among average luminance of a screen, maximum luminance, and 
minimum luminance are changed. 

The 2nd arithmetic processing means into which voltage which said video signal has, and which is 
impressed to a lighting system based on at least one luminance data among average luminance 
of a screen, maximum luminance, and minimum luminance is changed. 

[Claim 38]An array substrate, wherein it has the following, said viewing area uses amorphous 
silicon membrane as semiconductor membrane, a transistor element is formed, a periphery uses 
a polysilicon thin film as semiconductor membrane and a transistor element is formed. 
A viewing area. 

The 1 st and the 2nd SOSUDO ripe ci.-cuit which were formed in a periphery of said viewing area 
by polysilicon technology. 

[Claim 39]A viewfinder comprising: 
A light generating means. 
An integrator lens. 

A polarized light conversion means which carries out polarization conversion of the light from 
said light generating means. 

A magnifying lens expands a display image of a liquid crystal display panel and said liquid crystal 
display panel, and make it an observer catch sight of 

[Claim 40]A video camera comprising: 

The graphic display device according to claim 4. 

An imaging means. 

[Claim 41]A graphic display device comprising: 
A liquid crystal display panel. 
A circular transparent member. 

Optical coupling material which carries out optical coupling of said transparent member and the 
display screen of said liquid crystal display panel. 

[Claim 42]A liquid crystal display panel which is provided with the following and characterized by 
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a field where said microlens array of said 1st substrate has been arranged, and a field in which 
said pixel of said 2nd substrate was formed having countered. 
The 1st substrate. 

The 2nd substrate that has a reflector periodic as a lot for three pixels. 
A microlens array arranged in said 1st substrates face. 

A liquid crystal layer ****(ed) between said 1st substrate and the 2nd substrate. 

[Claim 43]A display, wherein it has the following, said prism plate inclines to a predetermined 
angle to a direction which intersects perpendicularly with a plane direction of said liquid crystal 
panel and an air gap is formed. 
A liquid crystal display panel. 

A prism plate arranged in a light incidence face of said liquid crystal display panel. 

[Claim 44]A lighting system comprising: 

The 1st transparent block that has a parabolic reflector. 

The 2nd transparent block of the shape of a wedge arranged in a light emitting surface of said 
1 st transparent block. 

A light emitting device arranged near the abbreviated focus of said transparent block. 

[Claim 45]A viewfinder comprising: 

The lighting system according to claim 44. 

A liquid crystal display panel. 

A magnifying lens expands a display image of said liquid crystal display panel, and make it an 
observer catch sight of. 

[Claim 46]A viewfinder comprising: 
A light emitting device. 

The 1st transparent block that has an inclined part of a critical angle which carries out total 
internal reflection of the light from said light emitting device. 

He would like to set and arrange few air gaps at said inclined part, and it is the rust-like 2nd 
transparent block. 

A reflection type display panel arranged at the whole surface of said 1 st transparent block. 

[Claim 47]A viewfinder which is provided with the following and characterized by entering into 
said display panel after carrying out total internal reflection of the light from said light emitting 
device in one aspect of said transparent block. 
A reflection type display panel. 

A transparent block arranged in a light incidence face of said reflection type display panel. 
A light emitting device. 

[Claim 48]A program recording medium characterized by reading being possible by computer 
which recorded a program and/or data for performing a function of all or a part of means [ all or 
a part of ] of the lighting systems according to claim 9 or 22 by computer. 
[Claim 49]A program recording medium characterized by reading being possible by computer 
which recorded a program and/or data for performing a function of all or a part of means [ all or 
a part of ] of the graphic display devices according to claim 10, 12. or 37 by computer. 
[Claim 50]. Recorded a program and/or data for making either of claims 11, 13. 17, 24, 26-29 
perform operation of all or a part of processes [ all or a part of] of drive methods of a graphic 
display device of a statement by computer. A program recording medium characterized by 
reading being possible by computer. 

[Claim 51 ]A program recording medium characterized by reading being possible by computer 
which recorded a program and/or data for performing operation of all or a part of processes [ all 
or a part of ] of drive methods of the liquid crystal display panel according to claim 34 by 
computer. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the direct viewing type indicating equipment 
using the display panel and these which can display a good image also with the lighting system of 
the display panel which carries out the image quality improvement of animation dotage etc., the 
graphic display device using it, a direct viewing type, or a reflective mold, a personal digital 
assistant, a viewfinder, a video camera, a projection mold indicating equipment, etc. 
[0002] 

[Description of the Prior Art] Small and since [ lightweight and ] there is little power 
consumption, many displays to a portable equipment etc. using a liquid crystal display panel are 
adopted. In recent years, it is adopted also as a liquid crystal display monitor, and the 
commercial scene is expanded. Moreover, the image quality improvement of a liquid crystal 
display panel progresses, and the same as the above is carried out in the still picture to the level 
which is satisfactory practically. 
[0003] 

[Problem(s) to be Solved by the Invention] If an animation is displayed on a liquid crystal display 
panel, ****** of an image will appear. This ****** will mean the phenomenon in which a gray 
shadow appears behind a white ball, if a white ball moves to for example, a black back screen. On 
these specifications, the condition that ****** has occurred in this way is called animation 
dotage. 

[0004] It is thought that the cause which animation dotage generates is divided greatly and there 
are two. The 1st cause is the responsibility of liquid crystal. The time amount (this build-up-time 
+ falling time amount is henceforth called in the response time) which in the case of twist 
pneumatic (TN) liquid crystal fell with standup time amount (time amount taken for permeability 
to make max 100% from 0%, and to become 90%), and added time amount (time amount taken to 
become 10% of permeability from the 100% of the maximum permeability) is 50 - 80msec. 
[0005] Quick liquid crystal mode also has the response time. It is strong dielectric liquid crystal. 
However, this liquid crystal cannot perform a gradation display. In addition, antiferroelectric liquid 
crystal and the liquid crystal in OCB mode are high-speed. The 1st cause can be coped with if 
the liquid crystal ingredient or the mode of these high speeds is used. 
[0006] The 2nd cause is that the permeability of each pixel changes to the field or a frame 
synchronously. For example, the permeability of a certain pixel is a fixed value between the 1st 
field (frame). That is, the potential of a pixel electrode is rewritten by every 1 field (frame), and 
the permeability of a liquid crystal layer changes to it. Therefore, if human being sees the image 
of a liquid crystal display panel, with the decay characteristic of an eye, a display image will seem 
to change slowly and animation dotage will occur. 

[0007] In addition, on these specifications, time amount until the period, i.e., the potential of 1 
pixel of arbitration, which writes and changes one screen is rewritten next is called the field or a 
frame. 

[0008] Displays, such as CRT, scan a fluorescent substance side with an electron gun, and 
display an image. Therefore, as for each pixel, only the time amount of musec order is displayed 
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in the period of the 1 field (one frame). 

[0009] The period of the 1 field (frame), i.e., it seems that the image is displayed continuously, is 
based on the decay characteristic of human being's eye. That is, in CRT, almost all time amount 
is a black display, and each pixel is turned on by only the time amount of the order of musec 
(display). The display condition of this CRT makes a movie display good. It is because almost all 
time amount is a black display, so an image looks discontinuous and animation dotage does not 
occur. However, by the liquid crystal display panel, since the period of the 1 field and the image 
are held, animation dotage is generated. 

[0010] This invention was not made in view of the above technical problems, and aims at offering 
the manufacture approach of the drive approach of the lighting system which animation dotage 
does not generate, a graphic display device, and a graphic display device, a liquid crystal display 
panel, and a liquid crystal display panel, the drive approach of a liquid crystal display panel, an 
array substrate, an indicating equipment, a viewfinder, and a video camera. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
is a lighting system characterized by providing an optical Rhine-like generating means, a 
protection-from-light means to carry out outgoing radiation of the light to the shape of a slit 
from said optical generating means, a rotation means to rotate said optical generating means or 
said protection-from-light means in the center of rotation, and the light guide plate that carries 
out the light guide of the light by which outgoing radiation was carried out from said slit. 
[001 2] Moreover, other this inventions possess a light guide plate, the optical generating means 
arranged in the shape of a matrix on said light guide plate, and the optical diffusion means 
formed or arranged in the optical outgoing radiation side of said light guide plate, and said optical 
generating means is a lighting system which the light emitting device which generates the 
homogeneous light approaches, and is characterized by being arranged and constituted. 
[0013] Moreover, other this inventions possess the optical generating means formed or arranged 
at each of the light guide plate constituted by dividing two or more protection-from-light objects 
or reflectors, and said divided light guide plate, and the optical diffusion means which have been 
formed or arranged in the optical outgoing-radiation side of said light guide plate, and said optical 
generating means is the lighting system which the light emitting device which generates the 
homogeneous light approaches, and is characterized by to be arranged and constituted. 
[0014] Moreover, other this inventions are graphic display devices characterized by providing the 
lighting system of above-mentioned this invention, and the liquid crystal display panel which 
modulates the outgoing radiation light from said lighting system. 

[0015] Moreover, the 1st substrate with which, as for other this inventions, the crevice was 
formed in the shape of a matrix. The black matrix formed in said crevice, and the 2nd substrate 
with which the pixel was formed in the shape of a matrix, It is the liquid crystal display panel 
characterized by the field in which the liquid crystal layer pinched between said 1 st substrate 
and 2nd substrate was provided, and said crevice of said 1st substrate was formed, and the field 
in which said pixel of said 2nd substrate was formed having countered. [0016] Moreover, the 1st 
substrate with which, as for other this inventions, the crevice was formed in the shape of a 
matrix, The black matrix formed in said crevice, and the 2nd substrate with which the pixel was 
formed in the shape of a matrix. The field in which the liquid crystal layer pinched between said 
1st substrate and 2nd substrate was provided, and said crevice of said 1st substrate was 
formed. It is the liquid crystal display panel characterized by for the field in which said pixel of 
said 2nd substrate was formed having countered, forming the smoothing film on said black matrix, 
and forming the counterelectrode on said smoothing film. 

[0017] Moreover, the 1st process which other this inventions possess the 1st substrate with 
light transmission nature, and the 2nd substrate with which the pixel electrode was formed in the 
shape of a matrix, and forms a crevice in said 1 st substrate in the shape of a matrix. The 2nd 
process which forms in said crevice the metal thin film which has silver or aluminum. It is the 
manufacture approach of the liquid crystal display panel characterized by having the 3rd process 
which forms the smoothing film which has light transmission nature on said thin film, and the 4th 
process which makes liquid crystal pinch between said 1 st substrate and said 2nd substrate. 
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[0018] Moreover, the 1st substrate with which, as for other this inventions, the crevice was 
formed in the shape of a matrix. The black matrix formed in said crevice, and the addition 
capacitor formed in said 1st substrate, The connection which connects the 2nd substrate with 
which the pixel was formed in the shape of a matrix, and said addition capacitor and said pixel 
electrode. It is the liquid crystal display panel characterized by the field in which the liquid 
crystal layer pinched between said 1 st substrate and 2nd substrate was provided, and said 
crevice of said 1 st substrate was formed, and the field in which said pixel of said 2nd substrate 
was formed having countered. 

[0019] Moreover, other this inventions are lighting systems characterized by providing the 1st 
light guide plate, 1st luminescence means to input the flux of light into said 1st light guide plate, 
the 2nd light guide plate, 2nd luminescence means to input the flux of light into said 2nd light 
guide plate, and the control means that controls turning on and off of said 1st luminescence 
means and said 2nd luminescence means. 

[0020] Moreover, 1st luminescence means by which other this inventions input the flux of light 
into the 1st light guide plate and said 1st light guide plate, The 2nd light guide plate and 2nd 
luminescence means to input the flux of light into said 2nd light guide plate. The control means 
which controls turning on and off of said 1st luminescence means and said 2nd luminescence 
means, It is the graphic display device characterized by providing the optical diffusion means 
arranged in each optical outgoing radiation side of said 1 st light guide plate and the 2nd light 
guide plate, and the liquid crystal display panel arranged at the optical outgoing radiation side of 
said optical diffusion means. 

[0021] Moreover, other this inventions are the drive approaches of a graphic display device of 
having used the graphic display device of this invention, and are the drive approaches of the 
graphic display device characterized by having the process which turns on said 1 st luminescence 
means in the 1 st time amount which is rewriting the image in the upper half of a screen, and the 
process which turns on said 2nd luminescence means in the 2nd time amount which is rewriting 
the image in the lower half of a screen. 

[0022] Moreover, 1st luminescence means by which other this inventions were arranged or 
formed in the upper limit section of a light guide plate and said light guide plate. The 2nd 
luminescence means arranged or formed in the lower limit section of said light guide plate, and 
the control means which controls turning on and off of said 1st luminescence means and said 
2nd luminescence means. It is the graphic display device characterized by providing the optical 
diffusion means arranged in the optical outgoing radiation side of said light guide plate, and the 
liquid crystal display panel arranged at the optical outgoing radiation side of said optical diffusion 
means. 

[0023] moreover, in the 1 st time amount which other this inventions are the drive approaches of 
a graphic display device of having used the graphic display device of this invention, and is 
rewriting the screen of a liquid crystal display panel In the off process which makes an OFF 
state said 1 st and 2nd luminescence means, and the 2nd time amount which is not rewriting the 
screen of a liquid crystal display panel It is the drive approach of the graphic display device 
which is equipped with the ON process which makes an ON state said 1st or 2nd luminescence 
means, and is characterized by making said 1st luminescence means and said 2nd luminescence 
means turn on by turns in said ON process. 

[0024] Moreover, other this inventions are graphic display devices characterized by providing the 
optical diffusion means arranged between the 1st liquid crystal display panel which has a stripe- 
like electrode, the 2nd liquid crystal display panel which displays an image, and said 1st liquid 
crystal display panel and said 2nd liquid crystal display panel. 

[0025] Moreover, the 1st substrate with which other this inventions have a stripe-like electrode 
and the 2nd substrate which has a pixel electrode. The 1st liquid crystal layer which has the 
macromolecule pinched between the 3rd electrode which has the function of a counterelectrode, 
and the electrode of the shape of said stripe and said 3rd electrode, and a liquid crystal 
molecule. It is the liquid crystal display panel characterized by providing the 2nd liquid crystal 
layer pinched between said pixel electrode and said 3rd electrode. 

[0026] Moreover, the 1st substrate with which other this inventions have a stripe-like electrode 
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and the 2nd substrate which has a pixel electrode, The 1st liquid crystal layer which has the 
macromolecule pinched between the 3rd electrode which has the function of a counterelectrode, 
and the electrode of the shape of said stripe and said 3rd electrode, and a liquid crystal 
molecule, The 2nd liquid crystal layer pinched between said pixel electrode and said 3rd 
electrode, It is the graphic display device characterized by providing the back light arranged at 
said 1 St substrate side, the 1 st driver circuit which impresses a video signal to said pixel 
electrode, and the 2nd driver circuit which impresses driver voltage to the electrode of the 
shape of said stripe. 

[0027] Moreover, other this inventions are the drive approaches of a graphic display device of 
having used the graphic display device of above-mentioned this invention, and after they rewrite 
the image of said 2nd liquid crystal layer, they are the drive approaches of the graphic display 
device characterized by having the process which impresses an electrical potential difference to 
the 1st liquid crystal layer corresponding to said part, and carries out incidence of the light of 
said back light to said 1st liquid crystal layer. 

[0028] Moreover, other this inventions are lighting systems characterized by providing the light 
modulation layer pinched between the 1st substrate which has a matrix-like electrode, the 2nd 
substrate which has a common electrode, and the electrode of the shape of said matrix and said 
common electrode. 

[0029] Moreover, other this inventions are above-mentioned this inventions characterized by 
said light modulation layer being a macromolecule distribution liquid crystal layer or TN liquid 
crystal layer. 

[0030] Moreover, other this inventions are lighting systems which possess the light modulation 
layer pinched between the 1st substrate which has a stripe-like electrode, the 2nd substrate 
which has a common electrode, and the electrode of the shape of said matrix and said common 
electrode, and are characterized by the width of face of the electrode of the shape of said stripe 
being narrow in the center section, and being wide in the vertical section. 

[0031] Moreover, what other this inventions possess the light modulation layer pinched between 
the 1st substrate which has a matrix-like electrode, the 2nd substrate which has a common 
electrode, and the electrode of the shape of said matrix and said common electrode, and the 
magnitude of the electrode of the shape of said matrix has in the center section of said 1 st 
substrate is small, and the thing in a periphery is a lighting system characterized by the large 
thing. 

[0032] Moreover, in the lighting system which has two or more lighting fields, other this 
inventions are two or more fields, and are lighting systems characterized by illuminating one 
liquid crystal display panel by making said lighting field turn on or switch off according to an 
individual. 

[0033] Moreover, other this inventions are graphic display devices characterized by providing the 
lighting system which has the lighting field of the shape of two or more stripe, and the liquid 
crystal display panel which has the pixel line of 1 for the lighting field of the shape of said stripe, 
the same number, or an integer. 

[0034] Moreover, other this inventions are the drive approaches of a graphic display device of 
having used the graphic display device of above-mentioned this invention, and are the drive 
approaches of the lighting system characterized by having the process which turns on the 
lighting field of the shape of odd-numbered stripe in the odd number field, and the process which 
turns on the lighting field of the shape of even-numbered stripe in the even number field. 
[0035] Moreover, other this inventions are graphic display devices characterized by providing the 
liquid crystal display panel which has the image display field divided into two or more fields, and 
the lighting system which has the lighting field divided into two or more fields. 
[0036] Moreover, other this inventions are the drive approaches of a graphic display device of 
having used the graphic display device of above-mentioned this invention, and are the drive 
approaches of the graphic display device characterized by having the process which turns on the 
lighting field located in the oddth in the 1 st predetermined field, and the process which turns on 
the lighting field located in the eventh in said 1 st field. 

[0037] Moreover, other this inventions are the drive approaches of a graphic display device of 
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having used the graphic display device of above-mentioned this invention, and are the drive 
approaches of the graphic display device characterized by having the process which changes 
said lighting area size actively with display-image data. 

[0038] Moreover, other this inventions are the drive approaches of a graphic display device of 
having used the graphic display device of above-mentioned this invention, and are the drive 
approaches of the graphic display device characterized by having the process which generates 
two lighting fields at the same time of day. 

[0039] Moreover, other this inventions are the drive approaches of a graphic display device of 
having used the graphic display device of above-mentioned this invention, and are the drive 
approaches of the graphic display device characterized by having the process which performs an 
image display condition and a whole surface black display condition by turns. 

[0040] Moreover, other this inventions are graphic display devices characterized by providing the 
liquid crystal layer pinched between the 1st substrate with which the pixel was formed in the 
shape of a matrix, the 2nd substrate with which the counterelectrode was formed, and said 1st 
substrate and said 2nd substrate, and an opposite signal impression means to impress the signal 
which makes the display screen a black display to said counterelectrode. 

[0041] Moreover, other this inventions are graphic display devices characterized by providing the 
liquid crystal layer pinched between the 1st substrate with which the pixel was formed in the 
shape of a matrix, the 2nd substrate with which the counterelectrode of the shape of two or 
more stripe formed in the pixel line writing direction of said pixel was formed, and said 1st 
substrate and the 2nd substrate. 

[0042] Moreover, other this inventions are graphic display devices characterized by providing the 
liquid crystal layer pinched between the 1st substrate which has the pixel electrode formed in 
the shape of a matrix, and two or more stripe-like electrodes formed in the pixel line writing 
direction of said pixel electrode, the 2nd substrate with which the counterelectrode was formed, 
and said 1st substrate and 2nd substrate. 

[0043] Moreover, the pixel electrode with which other this inventions have been arranged in the 
shape of a matrix, and the 1 st thin film transistor component which impresses a signal to said 
pixel electrode and the 2nd thin film transistor component, The source signal line arranged said 
pixel inter-electrode and the 1st gate signal line arranged said pixel inter-electrode, The source 
driver which impresses a video signal to the 2nd gate signal line and said source signal line 
arranged said pixel inter-electrode, The 1st gate driver which impresses an on-off electrical 
potential difference to the 1st gate signal line. The 2nd gate driver which impresses an on-off 
electrical potential difference to the 2nd gate signal line is provided. The gate terminal of said 
1st thin film transistor component is connected to said 1st gate signal line. The source terminal 
of said 1 st thin film transistor component is connected to said source signal line. The drain 
terminal of said 1 st thin film transistor component is connected to said pixel electrode. The gate 
terminal of said 2nd thin film transistor component is connected to said 2nd gate signal line. It is 
the liquid crystal display panel characterized by connecting the source terminal of said 2nd thin 
film transistor component to said source signal line, and connecting the drain terminal of said 
2nd thin film transistor component to said pixel electrode. 

[0044] Moreover, other this inventions are the drive approaches of a graphic display panel of 
having used the liquid crystal display panel of above-mentioned this invention, and are the drive 
approaches of the liquid crystal display panel characterized by having the process which makes 
an ON state said 2nd thin film transistor component at the blanking period of a video signal, and 
the process which makes an ON state said 1st thin film transistor component at the data period 
of a video signal. 

[0045] Moreover, the pixel electrode with which other this inventions have been arranged in the 
shape of a matrix, and the 1st thin film transistor component which impresses a signal to said 
pixel electrode and the 2nd thin film transistor component. The source signal line arranged said 
pixel inter^electrode and the 1 st gate signal line arranged said pixel inter^electrode. The 2nd 
gate signal line arranged said pixel intei^electrode and the common signal line arranged said pixel 
intei^electrode. The source driver which impresses a video signal to said source signal line, and 
the reset driver which impresses a signal to said common signal line, The 1 st gate driver which 
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impresses an on-off electrical potential difference to said 1st gate signal line, The 2nd gate 
driver which impresses an on-off electrical potential difference to said 2nd gate signal line is 
provided. The gate terminal of said 1st thin film transistor component is connected to said 1st 
gate signal line. The source terminal of said 1st thin film transistor component is connected to 
said source signal line. The drain terminal of said 1 st thin film transistor component is connected 
to said pixel electrode. The gate terminal of said 2nd thin film transistor component is connected 
to said 2nd gate signal line. It is the liquid crystal display panel characterized by connecting the 
source terminal of said 2nd thin film transistor component to said common signal line, and 
connecting the drain terminal of said 2nd thin film transistor component to said pixel electrode. 
[0046] Moreover, the pixel electrode with which other this inventions have been arranged in the 
shape of a matrix, and the 1st thin film transistor component which impresses a signal to said 
pixel electrode and the 2nd thin film transistor component. The source signal line arranged said 
pixel inter-electrode and the 1 st gate signal line arranged said pixel inter-electrode. The 2nd 
gate signal line arranged said pixel inter-electrode and the common signal line arranged said pixel 
inter-electrode. The 1st source driver which impresses a video signal to the 1st source signal 
line. The 2nd source driver which impresses a video signal to the 2nd source signal line. The 
reset driver which impresses a signal to a common signal line, and the 1 st gate driver which 
impresses an on-off electrical potential difference to the 1 st gate signal line, The 2nd gate driver 
which impresses an on-off electrical potential difference to the 2nd gate signal line is provided. 
The gate terminal of said 1 st thin film transistor component is connected to said 1 st gate signal 
line. The source terminal of said 1 st thin film transistor component is connected to said 1 st 
source signal line. The drain terminal of said 1st thin film transistor component is connected to 
said pixel electrode. The gate terminal of said 2nd thin film transistor component is connected to 
said 2nd gate signal line. It is the liquid crystal display panel characterized by connecting the 
source terminal of said 2nd thin film transistor component to said 2nd source signal line, and 
connecting the drain terminal of said 2nd thin film transistor component to said pixel electrode. 
[0047] Moreover, average luminance of a screen in which a video signal has other this inventions, 
the maximum brightness. The 1st data-processing means which carries out adjustable [ of the 
standup electrical potential difference and amplitude of a video signal which are impressed to a 
liquid crystal display panel based on at least one brightness data among the minimum 
brightness ], It is the graphic display device characterized by providing the 2nd data-processing 
means which said video signal has, and which carries out adjustable [ of the electrical potential 
difference impressed to a lighting system based on at least one brightness data among the 
average luminance of a screen, the maximum brightness, and the minimum brightness ]. 
[0048] Moreover, it is the array substrate which other this inventions possess a viewing area and 
the 1st and 2nd source DORAIPU circuits formed in the periphery of said viewing area with the 
polish recon technique, and said viewing area uses an amorphous silicon thin film as the semi- 
conductor film, and is characterized by forming the transistor component, and for a periphery 
using a polish recon thin film as the semi-conductor film, and forming the transistor component. 
[0049] Moreover, other this inventions are viewfinders characterized by providing an optical 
generating means, an integrator lens, the polarization conversion means that carries out 
polarization conversion of the light from said optical generating means, a liquid crystal display 
panel, and the magnifying lens expand the display image of said liquid crystal display panel, and 
make it an observer catch sight of. 

[0050] Moreover, other this inventions are video cameras characterized by providing the above- 
mentioned graphic display device and above-mentioned image pick-up means of this invention. 
[0051] Moreover, other this inventions are graphic display devices characterized by providing the 
optical coupling material which carries out optical coupling of a liquid crystal display panel, a 
radii-like transparence member, said transparence member, and the display screen of said liquid 
crystal display panel. 

[0052] Moreover, the 2nd substrate with which other this inventions have a reflector periodic as 
a lot for the 1 st substrate and three pixels, The field where the liquid crystal layer ****Ced) 
between the micro-lens array arranged in said 1 st substrate side, and said 1 st substrate and 2nd 
substrate was provided, and said micro-lens array of said 1st substrate has been arranged. It is 
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the liquid crystal display panel characterized by the field in which said pixel of said 2nd substrate 
was formed having countered. 

[0053] Moreover, it is the display characterized by for other this inventions possessing a liquid 
crystal display panel and the prism plate arranged at the optical plane of incidence of said liquid 
crystal display panel, and for said prism plate inclining to a predetermined include angle to the 
direction of a field of said liquid crystal panel, and the direction which intersects perpendicularly, 
and forming the air gap. 

[0054] Moreover, other this inventions are lighting systems characterized by providing the 1 st 
transparence block which has a parabolic reflector, the 2nd transparence block of the shape of a 
wedge arranged in the optical outgoing radiation side of said 1st transparence block, and the light 
emitting device arranged near the abbreviation focus of said transparence block. 
[0055] Moreover, other this inventions are viewfinders characterized by providing the lighting 
system of above-mentioned this invention, a liquid crystal display panel, and the magnifying lens 
expand the display image of said liquid crystal display panel, and make it an observer catch sight 
of. 

[0056] Moreover, other this inventions are viewfinders characterized by providing the 2nd 
transparence block of the shape of rust, and the display panel of the reflective mold arranged at 
the whole surface of said 1 st transparence block please set and arrange few air gaps to a light 
emitting device, the 1st transparence block which has the ramp of the critical angle which 
carries out total reflection of the light from said light emitting device, and said ramp. 
[0057] Moreover, after other this inventions' possessing the transparence block arranged at the 
optical plane of incidence of the display panel of a reflective mold, and said reflective type of 
display panel, and a light emitting device and carrying out total reflection of the light fi'om said 
light emitting device in one aspect of said transparence block, it is the viewfinder characterized 
by carrying out incidence to said display panel. 

[0058] Moreover, other this inventions are program documentation media characterized by 
reading being possible by computer which recorded the program and/or data for performing the 
function of all or a part of means [ all or a part of ] of the lighting systems of above-mentioned 
this invention by computer. 

[0059] Moreover, other this inventions are program documentation media characterized by 
reading being possible by computer which recorded the program and/or data for performing the 
function of all or a part of means [ all or a part of] of the graphic display devices of above- 
mentioned this invention by computer. 

[0060] Moreover, other this inventions are program documentation media characterized by a 
readout being possible by computer which recorded the program and/or data for performing 
actuation of all or a part of processes [ all or a part of ] of the drive approaches of the graphic 
display device of above-mentioned this invention by computer. 

[0061] Moreover, other this inventions are program documentation media characterized by a 
readout being possible by computer which recorded the program and/or data for performing 
actuation of all or a part of processes [ all or a part of ] of the drive approaches of the liquid 
crystal display panel of above-mentioned this invention by computer. 

[0062] In order that the above lighting systems or indicating equipments of this invention may 
solve animation dotage etc., they take a synchronization for the timing which rewrites the 
electrical potential difference of each pixel of a display panel, and the drive circuit which drives a 
back light, and perform image display. A back light unit (lighting system) can be located in a line 
in parallel, and arranges two or more light guide plates. 

[0063] White LED is attached in the edge of a light guide plate. 3-4 are constructed, and this 
white LED ** and carries out sequential lighting, or carries out sequential lighting one [ at a 
time ]. On the other hand, the location (the electrical potential difference of a pixel electrode is 
rewritten) impressed to each pixel line of a liquid crystal display panel is also scanned. This scan 
and lighting of white LED take a synchronization. Moreover, after the liquid crystal of the liquid 
crystal layer on the pixel which the electrical potential difference was impressed by the pixel and 
rewritten changes enough, it is made for fluorescence tubing to turn on LED of the light guide 
plate corresponding to the pixel line. 
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[0064] Thus, a synchronization is taken for the lighting timing of LED, and the timing of the 
electrical potential difference impressed to a liquid crystal display panel. That is, change of liquid 
crystal irradiates light from a back light only to the field which changed enough, and displays a 
pixel. On the other hand, the time amount which a pixel should display arises. For this reason, 
the display condition of CRT and the same display condition are realizable. Therefore, animation 
dotage is improved. 
[0065] 

[Embodiment of the Invention] In order that each drawing may make a plot easy easily 
[ understanding ] in this specification, there are an abbreviation or/ and a part which carried out 
enlarging or contracting. For example, the cooling system (section) etc. is omitted in the 
projection mold display of ( drawin g 59 ). The above thing is the same also to the following 
drawings. Moreover, the part which attached the same number or the notation has a same or 
similar gestalt, an ingredient, a function, or actuation. 

[0066] In addition, even if especially the contents explained with each drawing etc. do not have a 
notice, they can be combined with other examples etc. For example, the lighting system of 
( drawing 1 ) can be used for the display of ( drawing 93 ), and the display which combined the 
display panel of ( drawing 27 ) and the lighting-system equipment of ( drawing 1 ) can be 
constituted. Moreover, the lighting system of ( drawin g 1 ) is also employable as the video 
camera of ( drawing 91 ) etc. The PBS871 grade of ( drawing 99 ) can also be added to the 
display of ( drawing 100 ). That is, the matter explained on each drawing and specifications about 
the display panel of this invention document etc. can constitute the display of the operation 
gestalt combined mutually etc., without explaining according to an individual. 
[0067] Thus, even if not illustrated especially in the specification, the matter indicated or 
explained in the specification and the drawing, contents, and a specification can be combined 
mutually, and can be indicated as a claim. It is because it is impossible to describe all 
combination on specifications etc. 

[0068] Therefore, the matter explained by the liquid crystal display panel is applicable to a 
viewfinder or a projection mold display of this invention etc. Moreover, the matter explained with 
the lighting system is applicable to the display of the direct viewing type of all this inventions 
that use a lighting system, or a projection mold. Moreover, it cannot be overemphasized that the 
drive approach is applicable to each display panel and a display timely. Moreover, the light 
emitting device of this invention is used, and even if it is the viewfinder of a gap etc., it can 
constitute. Moreover, it cannot be overemphasized that the display panel manufactured using the 
manufacture approach of the display panel of this invention is employable as any display. 
[0069] Hereafter, sequential explanation is given about the display of this invention etc., referring 
to a drawing etc. ( Drawin g 1 ) shows the top view of the lighting system 16 of this invention. A 
light guide plate (light guide section material) 14 consists of organic resin or glass substrates, 
such as acrylic resin and polycarbonate resin, etc. 

[0070] When it sets the number of partitions to n (book) and the dip of the effective viewing area 
of a display panel 21 Is set to H (cm), it is made to satisfy a degree type, since the number of a 
light guide plate has the need of generally divided and displaying the display screen on 8 or more 
****s preferably at least 3 ****s although influenced by the magnitude of the display panel 
which is not illustrated directly arranged in drawing 1 in the optical outgoing radiation side of a 
back light 16. 
[0071] 

5(cm) <=H/n<=20 (cm) (formula 1) 

It is 8(cm) <=H/n<=15 still more preferably (cm), (formula 2) 
It is made to satisfy ******. 

[0072] In ( drawin g 1 ), although the light emitting device of white LED1 1 grade is arranged in the 
edge section of a light guide plate 1 4, it may not limit to this, and rod-like fluorescence tubing 
(not shown) may be arranged every light guide plate 1 4. Moreover, each light guide plate 1 4 may 
be made to turn on according to an individual using EL back light etc. 

[0073] If H/n is too small, a light emitting device 11 or arc tubes will increase in number, and it 
will become high cost. On the other hand, if H/n is too large, a display screen will become dark. 
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and animation dotage becomes is hard to be improved. 

[0074] Moreover, when breadth of the effective viewing area of a display panel is set to W (cm), 

constituting so that a degree type may be satisfied is desirable. 

[0075] 

0.07 <=W/(H-n) <=0.5 (formula 3) 

It is desirable to satisfy a degree type still more preferably. 
[0076] 

0.10 <=W/(H-n) <=0.35 (formula 4) 

In addition, although 1 1 sets to LED etc. and 141 is used as the arc tube of the shape of a rod, 
such as fluorescence tubing, these may be reset mutually. For example, if LED1 1 is formed in the 
shape of an linear array, it will become fluorescence tubing, and if the rod-like arc tube 141 is 
shortened, it will become punctiform LED and approximation. That is, 1 1 is the punctiform light 
source and 141 is the rod-like light source. In addition, the light source may be made into the 
shape of a doughnut, and may be made disc-like. Moreover, you may be the surface light source, 
and outdoor daylight may be incorporated and light may be introduced into a light guide plate etc. 
The above thing to 1 1 and 141 are only properly used from the ease of explanation, and it may 
adopt whichever in fact. 

[0077] Moreover, although the fluorescence tubing 141 has two, a hot cathode method and a 
cold cathode method, it is easy for the direction of a hot cathode method to modulate the light, 
and it is desirable. However, since there is danger of a thermal run away, it is necessary to act 
as the monitor of the current which flows in fluorescence tubing continuously, and to control an 
overcurrent protection. Moreover, even if it is a cold cathode tube, modulated light becomes 
easy by enclosing into tubing what added 1 - 8% of hydrogen to the xenon. However, if hydrogen 
is put in, the inclination for lighting stage fright time amount to become late will come out. In that 
case, it is good to add 2 - 5% of argon gas. 

[0078] White LED 1 1 is attached in the edge of a light guide plate 1 4 in ( drawin g 1 ). As for 
white LED, Nichia Chemical Industries, Ltd. is performing manufacture and sale. As white LED 1 1 
is shown in the ( drawing 123 (a)), the heat sink 805 is attached in the tooth back. This is 
because the effectiveness of white LED 1 1 is bad and generation of heat is large. 
[0079] The amount of currents in which white LED will flow if the temperature of itself becomes 
high changes, and luminescence brightness changes. The heat sink 805 is effective as this cure. 
In addition, as for white LED 1 1 , it is desirable to perform a constant current drive. Moreover, it 
is desirable to detect the temperature of white LED 1 1 , and to constitute based on the detected 
data, so that the amount of currents which flows in white LED 1 1 may be controlled. Of course, 
LED1 1 may be turned on and off in the shape of a pulse. 

[0080] Since the luminous efficiency of LED1 1 is bad, the great portion of ir\jection power serves 
as heat. This heat is transmitted to the parabolic plate 805, and it is efficiently emitted in air and 
it radiates heat. 

[0081] Since there is an irregular color / brightness nonuniformity in the light which carries out 
outgoing radiation from white LED 11, the diffusion sheet (diffusion plate) 171 is arranged or 
formed in an outgoing radiation side. The resin plate or opal glass containing diffusion particles in 
which the diffusion plate 171 carried out frosting processing, such as a glass plate and titanium, 
corresponds. Moreover, the diffusion sheet 171 (lighting series) which KIMOTO, Inc. has put on 
the market may be used. 

[0082] Since an irregular color is lost with the diffusion plate 171 and the area of the diffusion 
plate 171 serves as a luminescence field, luminescence area can be freely set up by changing 
the magnitude of the diffusion plate 171. If a luminescence field is enlarged with the diffusion 
plate 171, although brightness falls, it can illuminate light guide plate 14 grade to homogeneity. 
Brightness becomes high, although unevenness will occur somewhat if a luminescence field is 
made small. ( Drawing IM (b)) What may be adhesives 72a which added the dispersing agent in 
resin besides a tabular thing, in addition carried out the laminating of the fluorescent substance 
thickly is sufficient as the diffusion plate 171 (reference). A fluorescent substance is because 
light-scattering nature is high. Moreover, optical pumping may be carried out with a fluorescent 
substance, and a color shift may be carried ouL It is called the diffusion plate 171 including 
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these. Since directivity can illuminate the diffusion section to homogeneity to breadth and the 
periphery of a viewing area hemispherical or by forming in the shape of a cylinder, it is desirable. 
[0083] It is important to arrange, since an irregular color will arise in a display image, if this 
diffusion plate 171 (diffusion sheet) does not exist. Moreover, as for the color temperature of 
white LED, it is desirable to use the following [ 9000 (K) ] more than 6500K (K). Moreover, as 
shown in the ( drawin g 123 (b)), adhesives 72a containing a dispersing agent functions as optical 
coupling material (optical coupling). 

[0084] Moreover, the color temperature of the luminescent color is improvable by arranging or 
forming a color filter 1231 in the optical outgoing radiation side of white LED 1 1. When especially 
the light emitting device 1 1 is white LED, there is a band out of which the light of a strong peak 
comes blue, and this peak has large variation for every LED. Therefore, the color temperature 
variation of the display image of a display panel 21 becomes large. 

[0085] By arranging a color filter 1231, variation in the color temperature of a display image can 
be lessened. When using white LED especially as a light emitting device 1 1, since there are many 
rates of blue glow, in accordance with the color of the color filter of a display panel 21, it is 
coped with preponderantly. Moreover, the light emitted from LED11 is efficient, and the 
reflective film 51 is formed in the base of LED1 1 etc. so that it may emanate to a front face. The 
light emitted to the rear face is also reflected in a front face by this reflective film 51. Ag is used 
as reflective film 51. 

[0086] Between a light guide plate 14 and LED11, the optical coupling material (optical coupling 
material) 1 26 is applied or arranged so that incidence of the light emitted from white LED 1 1 may 
be efficiently carried out to a light guide plate 14. Solid-states, such as gels, such as liquids, 
such as pure water, alcohol, a SARUCHIRUSAN methyl solution, and ethylene glycol, and silicon 
resin, an epoxy resin, phenol resin, and poly vinyl alcohol (PVA), are illustrated, and, as for the 
optical coupling material 126, the thing of or more 1.44 1.55 or less range is illustrated mainly for 
a refractive index. 

[0087] In addition, not using color filter 1231 grade, ** can also perform color temperature 
adjustment or reduction of color nonuniformity by making dispersing agents, such as impalpable 
powder of Ti, or a color, and a pigment coating contain in the optical coupling material 1 26. 
Moreover, anything of an absorption mold and an interference pattern (dielectric multilayers) can 
use a color filter 1231. 

[0088] White LED 1 1 can be transposed to LED of other single colors or a compound color. For 
example, it is LED11B of LED11G or (Blue B) color luminescence of LED1 IP of (Red R) color 
luminescence, and green (G) color luminescence. If LED of such a color is used, with a natural 
thing, the luminescent color of a lighting system turns into a single color etc., and a white display 
cannot be realized. [However, when the display panel used with a lighting system is monochrome, 
as a practical application, it is enough. Of course, you may make it white luminescence by 
combining 1 1 R. 11 G, and 1 1 B. even if it turns these on to coincidence — the field — the light 
may be made to switch on sequentially 

[0089] Moreover, OPUTONIKUSU etc. can transpose white LED 1 1 to the firefly luminescence 
lamp of Luna series currently manufactured and sold. That is, anything of not the thing to limit to 
LED but 1 1 is good at the light emitting device which can do For example, a tungsten 

lamp, a krypton lamp. etc. may be used. Moreover, outdoor daylight may be condensed or an EL 

element may be used. 

[0090] In addition, the contents explained in ( drawin g 123 ) are effective also in the example of 
this invention, for example, ( drawing 98 ) ( drawing B3) — ( drawing 92 ) ( dr awin g 90 ) etc. — a 
display is illustrated. Thus, the matter indicated on these specifications may be combined and 
used in the various examples. 

[0091] Moreover, as shown in ( drawin g 13 ), white LED 1 1 may be constituted as one like LED 
array 1 2. moreover, the optical outgoing radiation side of LED1 1 — a minute convex lens may be 
formed in arrangement or the optical outgoing radiation side of LED. In this case, the light 
emitted from the luminescence chip of LED11 is efficiently inputted into a light guide plate 14. 
[0092] In addition, although the light guide plate 1 4 was used as the plate in the example of 
( d rawin g 1 ), the configuration of not limiting to this and having piled up two or more sheets or 
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plates for example, may be used. Moreover, what hardened many optical fibers 71 with adhesives 
72, and was made into one as shown in ( drawing 7 ) may be used. The light emitted from LED1 1 
is inputted into a fiber 71. The inside of a fiber 71 is spread by light to the shape of a straight 
line, i.e., the longitudinal direction of ( drawin g 1 ). 

[0093] In addition, a liquid etc. is sufficient as adhesives 72, and they may add a light absorption 
object in adhesives 72. Moreover, you may form with a metal etc. Moreover, not using adhesives, 
:|e:tc:Mc:|c%%:ica|e9|c:|c9|e js Sufficient in thc clad of a fiber 72. In addition, glass or the wire rod of resin, a 
bead. etc. can be used instead of an optical fiber. In addition, a plate with a refractive-index 
anisotropy. a sheet, a prism plate, etc. may be used. That is, as long as light is often transmitted 
to a longitudinal direction rather than a lengthwise direction, what kind of thing may be used. 
Moreover, scattered reflection of the reflective film may be formed and carried out to a light 
guide plate, and you may constitute so that a longitudinal direction may be made to spread light. 
Moreover, two or more holes may be made in a rear face, and you may constitute so that it may 
illuminate to homogeneity. Moreover, what combined the minute stripe-like plate may be used. 
[0094] Although [ ( drawing 7 ) ] fiber 72 grade is collectively formed in the oblong-like light 
guide plate 14, you may be tabular [ it does not limit to this and 14a-14e of ( drawin g 1 ) were 
united with ]. Moreover, embossing may be performed, detailed ** and a hole may be formed, or 
a minute mirror or an optical dispersing agent may be arranged or formed in the front face of a 
light guide plate 14 etc. Moreover, into a light guide plate, an optical dispersing agent may be 
added or the add-in material for color correction may be added. 

[0095] In ( drawing 1 ), the light 18 emitted from the light emitting device 1 1 is reflected and 
transmitted with the reflecting plate 15 (a reflective sheet or a reflective member, reflective film) 
arranged between light guide plates 1 4. A reflecting plate 1 5 is formed in the side face and rear 
face of a light guide plate 1 4. 

[0096] The light 1 8 emitted from the light emitting device 1 1 illuminates the inside of each light 
guide plate 14. Therefore, if light emitting devices 1 la and 1 1f light up, only light guide plate 14a 
will become a lighting object. That is. it means arranging an oblong lighting object (14) to two or 
more juxtaposition by adopting the configuration of ( drawin g 1 ). And if sequential lighting of 
LED1 1 is carried out, what is made to switch on the light or put out the light one by one with 
light guide plate 14a->14b->14c->14d->14e->14a (scan) will be made. In addition, scan 
sequence may not be limited to an one direction, may carry out sequential lighting from a top by 
the 1st frame, and may be made to turn on from the bottom with the 2nd following frame. 
[0097] A reflecting plate 15 uses film-like a thing or a tabular thing. In order for these to vapor- 
deposit metal thin films, such as aluminum (aluminum), silver (Ag), titanium (Ti), and gold (Au), on 
a sheet or a plate and to prevent oxidation of a metal thin film, the vacuum evaporationo film 
which consists of inorganic materials, such as Si02. is formed in the front face of a metal thin 
film. Moreover, you may laminate. Moreover, the coating which is glossy as a reflecting plate 1 5 
may be used. In addition, the dielectric mirror which consists of dielectric multilayers may be 
adopted. Moreover, what cut the metal plate which consists of aluminum etc. may be used. 
[0098] However, this reflecting plate 15 may not be limited to what reflects light, and the thing of 
the property which carries out optical diffusion of the front face may be used. For example, what 
applied impalpable powder, such as opal glass, the sheet which applied the impalpable powder of 
Oxidization Ti (titanium), or a plate is illustrated. Moreover, an optical dispersing agent may be 
applied to the perimeter of a reflecting plate 15. Reflecting plate 15 self may be formed with an 
optical diffusion ingredient, or the front face of a reflecting plate 15 may be oxidized, and an 
oxidation alumina may be formed (production). 

[0099] ( drawin g 2 ) — a part of ( drawin g 1 ) — it is a cross section. In ( drawin g 2 ), it is the 
example which carried out cutting of the plate which consists of a metal, formed the crevice 24, 
and formed in this crevice 24 the reflective film 15 which consists of aluminum etc. The light 
guide plate 1 4 is inserted in this crevice 24. Moreover, a liquid or gel is poured into a crevice 24, 
and it remains as it is, and is good also as a light guide plate by making it use or harden. 
[01 00] The prism sheet 23 is arranged in the optical outgoing radiation side of a light guide plate 
1 4. A prism sheet has the function which strengthens luminous intensity which carries out 
outgoing radiation from a light guide plate 14. That is, directivity is narrowed. The three em 
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company etc. is manufacturing and selling the prism sheet 23. 

[0101] Moreover, the diffusion sheet 22 is arranged in the optical outgoing radiation side of the 
prism plate 23. The irregularity of the prism plate 23 penetrates a display panel 21, and it is made 
for a diffusion sheet not to appear. As this diffusion sheet 22, KIMOTO is manufacturing and 
selling as lighting series. In addition, the pitch of the irregularity of prism 23 is set to 1mm or less 
0.2mm or more. 

[0102] The concentricity of light is high near the light emitting device 11. Therefore, the 
brightness near the light emitting device 1 1 becomes high, and serves as display nonuniformity. 
For this cure, with the lighting system of this invention, as shown in ( drawing 3 ), the optical 
diffusion section 31 is formed or arranged near the light emitting device 3. 

[0103] The optical diffusion section 31 consists of circular or a square optical diffusion dot 41, 
as shown in (drawin g 4) . The optical diffusion dot 41 is formed on the diffusion sheet 22 
arran ged directly or independently on the front face of a light guide plate 14 etc. 
[ 0104 ] The optical diffusion section 31 is formed or arran g ed on the sheet 22 arran g ed between 
the front face of a light guide plate 14 or a display panel 21. and a light guide plate 14. The 
optical diffusion section 31 has the function to decrease the light which diffuses an ori g inal light 
and reaches a display panel 21. In addition, what decreases the light which shades direct li g ht by 
a metal membrane etc. and reaches a display panel 21 is contained. That is, extinction may 
adjust brightness nonuniformity. 

[0105] The optical diffusion section 31 forms near LED1 1 greatly a circle or in the shape of radii, 
as shown in ( drawing 3 ), and it forms the location distant from LED1 1 small. Moreover, the 
configuration of reducing light transmission or the rate of optical rectilinear propagation over the 
whole like smoked glass is sufficient as the optical diffusion section 31. It is large and a distant 
place makes small a place with the optical diffusion dot 41 near LED11. Thus, by forming the 
optical diffusion section 31, the illumination light of a back light 16 serves as homogeneity over 
all fields. 

[0106] Increasing near the light emitting device 1 1, a center section decreases. Since this 
technical problem is coped with, as shown in ( d rawin g 5 ), by this invention, the optical diffusion 
member (optical diffusion dot) 51 is formed in the front face of a light guide plate 14. In addition, 
the optical diffusion member 51 may shade, as ( drawin g 4 ) also explained (reflective film). 
[01 07] In the example of ( drawing 5 (a)), the punctiform optical diffusion member is formed or 
arranged in the light guide plate 14 grade. Enlarging area of the optical diffusion member of the 
center section of the light guide plate 14, a periphery (near LED) makes area small. In addition, 
when 51 is the reflective film, it considers as this reverse. Moreover, as shown in ( drawin g 5 (b)), 
the optical diffusion member 51 is good also as the shape of a stripe. Enlarging area of the 
optical diffusion member of the center section of the light guide plate 1 4 also in this case, a 
periphery (near LED) makes area small. When 51 is the reflective film similarly, it carries out to 
moreover ( drawin g 5 (a)) with this reverse. Moreover, LED may be formed in a plane or 
luminance distribution which does not look visual may be given. Moreover, a light-shielding film or 
the reflective film may be formed in the LED itself. Moreover, thickness distribution may be given 
to the fluorescent substance applied to LED. 

[01 08] ( Drawin g 6 (a)) is not giving the reflex function to a reflecting plate 1 5. It uses as a case 
holding a mere light guide plate 14 and a mere light guide plate 14. The reflective film 61 vapor- 
deposits aluminum, Ag, etc. at the side face and rear face of a light guide plate 14, and is formed 
in them (reflective film 51). The reflective film 61 is directly formed in a light guide plate 14, and 
also it may stick on a light guide plate 14 aluminum (aluminum) or the reflective sheet which 
vapor-deposited silver (Ag). Moreover, you may arrange between a light guide plate 14 and a 
case 1 5. The three em company sells such a reflective sheet by brand name called silver Lux. 
[0109] ( Drawin g 6 (b)) is the configuration which made hollow the interior of a light guide plate 
14 (centrum 62). Thus, a lighting system can be lightweight-ized by making hollow the interior of 
a light guide plate 14. In addition, a liquid or gel may be inserted in a centrum. Water or ethylene 
glucohol is illustrated as these liquids or gel. Since specific gravity is smaller than resin, as for a 
liquid or gel, lightweight-ization of a lighting system can be attained like the point. Of course, a 
centrum 62 may be filled up with ultraviolet-rays hardening resin etc. Moreover, an optical 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/12/27 



JP.2001-210122,A [DETAILED DESCRIPTION] 



13/84 ^— V 



dispersing agent etc. may be added to a centrum 62, or it may be filled up with an optical 
dispersing agent. The coloring matter which absorbs light may be added. 

[01 10] In addition, the sodium hydroxide etc. is added to the water or gel inserted in a center 
section 62, and PH is made or less [ 10.5 or more ] into 12.5 still more preferably 13 or less [10 
or more ]. Thus, even if these liquids leak and come out by what the water or gel to insert is 
made into alkalinity for, oxidizing the reflective film 61 etc. decreases and it is stable. What is 
necessary is just to add a sodium hydroxide etc. in water or gel, in order to make it alkalinity. 
[01 1 1] Moreover ( drawin g 6 ), it sets, and a case 14 is formed with a glass ingredient, and also it 
may be formed with acrylic resin and polycarbonate resin. In addition, acrylic and UV resin may 
be stiffened and you may form. 

[0112] In addition, in the lighting system 16 of this invention, it is desirable to form a reflecting 
plate or a light absorption member in addition to an effective optical outgoing radiation field 
(invalid field). Moreover, 14 may be used as a liquid crystal layer and an optical outgoing radiation 
condition or an optical diffusion condition may be changed with applied voltage. 
[01 13] ( Drawing 1 ) etc. — a display without animation dotage can be constituted by combining 
the lighting system and display panel 21 of this invention which are shown. 
[01 14] It is explained that a display panel 21 uses the liquid crystal display panel in OCB mode 
(Optically compensated Bend Mode) in order to give explanation easy. However, liquid crystal 
display panels, such as other TN modes, can also be used. For example, it cannot be 
overemphasized that the OCB mode of a high-speed response, high-speed TN liquid crystal of 
Merck Co. or the ASV mode that Sharp proposes, a ferroelectric liquid crystal, 
antiferroelectricity liquid crystal, etc. may be used. 

[0115] Furthermore, it cannot be overemphasized that macromolecule distribution liquid crystal 
(PDLC, PNLC, N-CAP), ECB (Electrically Controlled Birefigence) mode, perpendicular orientation 
(VA:VerticallyAligned) mode, EOC (Electrically-induced Optical Compensation) mode, IPS mode, 
STN LCD, DAP mode, ASM (Axial Symmetric Micro-Cell) mode, etc. can be used. In addition, the 
guest host liquid crystal which added dichroic coloring matter to cholesteric nematic phase 
transition mold liquid crystal is sufficient as what was compounded. 

[01 16] When the light modulation layer 226 of a display panel 21 is in OCB mode, it is necessary 
to impress the electrical potential difference of the shape of a rectangle or a sine wave at the 
time immediately after powering on. As for the magnitude of an electrical potential difference, it 
is desirable that it takes more than **5 (V) below for **15 (V). Moreover, as for the frequency of 
an electrical potential difference, it is desirable that it takes more than 40 (Hz) below for 100 
(Hz). 

[01 1 7] Sequential lighting of the light emitting device 1 1 is carried out, and a lighting system 
(carrying out sequential putting out lights) 16 is driven. In ( drawing 8 ), 81 is the section (light 
guide plate 14 section whose light emitting device 11 is not in a lighting condition) non-switching 
on the light, and 82 is the lighting section (light guide plate 14 section whose light emitting device 
11 is in a lighting condition). 

[01 18] As for the relation between the area SI of the section 81 non-switching on the light, and 
the area S2 of the lighting section 82, in one lighting system, it is desirable to satisfy the relation 
of a degree type. 
[0119] 

0.075 <=S2/S1 <=1.6 (formula 5) 

It is desirable to satisfy the relation of a degree type still more preferably. 
[0120] 

0.1 <=S2/S1 <=0.8 (formula 6) 

Animation dotage becomes small and can realize good animation display, so that the value of 
S2/S1 is small. However, if smaller than 0.075, a screen will become dark too much. On the other 
hand, animation dotage becomes large, so that the value of S2/S1 is large. 

[0121] As shown in ( drawing 8 ), the sequential migration of the location of the lighting section 
82 is turned down from on a screen. It is made to synchronize with this migration and the image 
display of a display panel is changed. Moreover, lighting of a back light is performed in 
consideration of the responsibility of liquid crystal. That is, after liquid crystal fully becomes a 
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target and transmission, the back liglit of the location is made to turn on. 

[0122] If the environment (interior of a room) where a display panel is generally seen is bright, it 
is necessary to make the display screen bright. The lighting number of a light emitting device 1 1 
is made to increase in that case. Brightly [ a display screen ], when bright in the interior of a 
room, animation dotage cannot be easily visible. On the other hand, an observer's eye will be 
attached, if an environment (interior of a room) is dark and the brightness of the display screen 
will not be reduced. The lighting number of a light emitting device 1 1 is decreased in that case. 
Animation dotage can tend to be seen when [ dark in a display screen and ] dark in the interior 
of a room. Since the period when a black indication of the display screen is given becomes long 
by decreasing the lighting number, animation dotage is improved. 

[0123] Thus, it carries out manually using the remote controller which a user can use for 
changing the lighting number of a light emitting device 1 1 freely, or a transfer switch, and also 
the reinforcement of outdoor daylight (ambient light) may be detected automatically by the phot 
sensor (not shown), and this detection result may perform automatically. As a phot sensor, PIN 
photo diode, a photo transistor, and CdS are illustrated. 

[0124] When outdoor daylight is bright, many LED1 1 is turned on and a screen is made bright. It 
is the reverse when outdoor daylight is dark, moreover, according to the class (a still picture, an 
animation, movie) of display image, it is manual — it is — you may make it change automatically 
[0125] The following explains especially paying attention to the lighting section 82. The scan of 
the lighting section is performed in the direction of bottom-of-screen D from the screen upper 
part U so that it may understand also by (b) ->(c) ->(d) -> (a) of ( drawing 8 ). Drawing which 
looked at this condition from the longitudinal direction is ( drawing 9 ). Moreover, in ( drawin g 9 ), 
it is the range which the observer can see as an image at time of day (time amount) with the 
range of A. 

[0126] Liquid crystal layer 23b of a display panel 21 has period predetermined permeability of 
one frame with the electrical potential difference written in a pixel. Therefore, if the whole back 
light 16 is emitting light, it will become the front area area A (field the image is showing) of a 
display panel 21. However, in order to turn on only a part in the time of day which is the back 
light of this invention, area A serves as limited range. 

[0127] The liquid crystal display panel 21 redraws image data for every pixel line. In ( drawin g 9 ), 
S shows the point (Rhine, i.e., a pixel line) which is writing the image in the display panel 9. When 
a display panel 21 is a liquid crystal display panel as writing in an image, the electrical potential 
difference (ON state voltage) which makes the gate signal line of applicable Rhine turn on the 
thin film transistor 241 (TFT) as a switching element is impressed, and it means that an 
electrical potential difference is written in the pixel connected to this gate signal line. The 
written-in electrical potential difference is held until it is written in a degree (one frame or 1 
field). 

[01 28] Even if, as for liquid crystal, an electrical potential difference is impressed to a pixel on a 
pixel, it does not become target permeability immediately. Liquid crystal starts in TN liquid 
crystal, and time amount is about 25 to 40 msec. In OCB mode, it is 2 - 5msec. It is not 
desirable that the condition that it is changing since time amount is in this condition (it is 
henceforth called a permeability change condition) that permeability is changing is in sight of the 
observer (user) of a display by starting. Moreover, if the condition that transmission is changing 
is in sight, it will become the cause of animation dotage. 

[0129] In this invention, the part of this transmission change condition switches off a back light. 
A back light is made to turn on in the part in the condition (henceforth, transmission goal state) 
that transmission turned into target transmission completely on the other hand. Therefore, 
animation dotage etc. does not occur but good image display can be realized, moreover, the thing 
with animation dotage being improved [ much ] also to the approach of making it display it as an 
image display -> black display -> image display -> black display which it is alike and has been 
contributed cannot be overemphasized. 

[01 30] In the condition of ( drawin g 9 (a)), the back light of the range below [ A ] the point S that 
the image is written in is on so that clearly [ ( drawin g 9 ) ]. Since the part of this A is just 
before an electrical potential difference is written in, after an electrical potential difference is 
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impressed to a pixel, sufficient time amount has passed. Therefore, the part of A is a 
permeability goal state. 

[0131] Henceforth, ->( drawin g 9 (a)) ( drawin g 9 (b)) ->( drawing 9 (c)) ->( drawin g 9 (d)) -> 
( drawin g 9 (a)) -> ( drawin g 9 (b)) profit Rika food ****. After an electrical potential difference is 
impressed to a pixel and sufficient period passes, the back light 14 of the field of A turns all on. 
Therefore, a good image can be displayed. 

[0132] In addition, although carried out to making the back light of the part immediately under 
Point S turn on in ( drawing 9 ) (part of A), it does not limit to this. The part of A means that 
liquid crystal etc. makes the light switch on in the state of [ the / similar ] a permeability goal 
state. Therefore, which location may be used, as long as it is after impressing an electrical 
potential difference to a pixel and carrying out predetermined time progress. Moreover, the part 
of A does not need to be continuing completely and may be divided into two or more parts. 
Moreover, the part of A does not need to be continuing completely and predetermined distance 
may consist of two or more parts which got used. Moreover, no parts other than A may 
completely be in a putting-out-lights condition. For example, 10% etc. is sufficient as 
permeability. 

[0133] The lighting period of the part of A of a back light and the period (rewriting period) which 
rewrites the screen of a display panel 21 are made in agreement. Usually, in the case of a liquid 
crystal display panel, a period is 50Hz or 60Hz. However, if it is 50Hz - 60Hz, the display screen 
may be in a flicker condition. As for a rewriting period, at this time, it is desirable to be referred 
to as 70Hz or more 1 80Hz or less. It is desirable to be referred to as BOHz or more 1 50Hz or 
less especially. In order to realize this period, the image data impressed to a liquid crystal display 
panel are digitized, and memory is made to memorize them once. And time-axis conversion is 
performed and an image is expressed as a target rewriting period. 

[0134] Thus, it is thought of for one half of the frequencies of a rewriting period to appear by the 
different directive property in the condition of having impressed the condition of having 
impressed the forward electrical potential difference to the liquid crystal of a liquid crystal 
display panel, and the negative electrical potential difference, or the gap with the lighting 
synchronization of a back light, and the rewriting synchronization of the liquid crystal display 
panel 21 that a flicker occurs. That is, if a rewriting period is 50Hz and it is 25Hz and 60Hz, a 
30Hz component will appear. What measured this relation is shown in ( drawing 1 1 ). The graph of 
( drawing 1 1 ) makes the axis of abscissa the frequency f. This frequency is made into one half 
of the frequencies of a rewriting period. The axis of ordinate is made into the flicker luminous 
coefficient An when seeing a display panel 21. 

[0135] That is, the graph of ( drawing 1 1 ) shows the time of changing these periods (twice of a 
frequency f), after rewriting with the lighting period and making a period in agreement. The time 
of a flicker being most sensed large is standardized to 1.0. 

[0136] It is sensed from the graph of ( drawing 1 1 ) at the time of 10Hz (a rewriting period is 
20Hz) that a flicker is the largest. However, a flicker decreases rapidly in about 30Hz. It stops 
sensing a flicker mostly in 40Hz. As for the rewriting period of a display panel, it is preferably 
more desirable than this result to be referred to as 80Hz or more 70Hz or more. It is perfect if 
referred to as 90Hz or more. 

[0137] A maximum frequency is influenced by the processing speed of the drive circuit of a 
display panel. 180Hz (three X) of 3 60Hz times is a limitation on a technique. Cost becomes high 
— high-speed passive circuit elements are needed — although 4X beyond it cannot be realized 
on NTSC or VGA level. Probably, it should consider as 150Hz or less of 75Hz twice preferably. If 
low cost-ization is furthermore desired, it should consider as lOOHz of twice (50 or 60Hz), or 
1 20Hz or less. Moreover, the twice of a drive usual [ the ease of circuitry to ] are desirable. That 
is, it will be set to 50Hzx2=100Hz, 60Hzx2=120Hz, or 75Hzx2=150Hz in many cases. From this, 
the rewriting rate of a display panel should usually be made the twice [ at the time (at the time 
of the former) ] as many frequency as this. 

[0138] ( Drawin g 10 ) is the explanatory view of the drive circuit of the display of this invention. 
The gate driver 101 which impresses ON state voltage to a gate signal line one by one, and the 
source driver 102 which impresses a video signal to a source signal line are loaded into the 
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display panel 21. This driver 101,102 is controlled by the driver controller 103. That is, the 

rewriting period of a display panel 21 is controlled by this driver controller 103. 

[0139] On the other hand, LED array 12 attached in the edge of a back light 16 is connected to 

the LED driver 104. The LED driver 104 is controlled by the back light controller 105. Therefore, 

the lighting period of a back light is controlled by the back light controller 105. 

[0140] The back light controller 105 and the driver controller 103 take a synchronization by the 

video-signal processing circuit 106, and are controlled. Therefore, a rewriting period and a 

lighting period are synchronized. 

[0141] By synchronizing as nnentioned above, a good image without animation dotage is displayed 
on the image display field 107 of a display panel 21. However, an image may be a still picture. For 
example, the display panel of a personal computer mainly displays a still picture. If the above- 
mentioned drive approach is enforced in the case of a still picture, the Rhine flicker will be 
displayed as the damage. The Rhine flicker generated with a still picture degrades image quality. 
It is because it is hard coming to see on a screen. 

[0142] When displaying a still picture (for example, when using the indicating equipment of this 
invention as a monitor of a personal computer), the back light controller 105 is controlled and it 
is made a still picture display mode. 

[0143] This still picture display mode is the approach of performing a rewriting period and a 
lighting period which were explained by ( drawing 9 ), without taking a synchronization. Of course, 
although it is very good in a synchronization, the lighting period of a back light 1 6 is doubled 
[ more than ] as compared with the period which rewrites a display panel 21. However, they may 
be 6 or more times. Generally the lighting period of LED is rewritten and it Is made quicker than 
a period. It takes preferably for 1 2 or less times of a rewriting period 1 .5 or more times. It takes 
still more preferably for 6 or less times more than twice. 

[0144] Under the present circumstances, the rate of the lighting section 82 at the time of the 
animation display explained by ( drawin g 8 ) and the section 81 non-switching on the light is 
made the same. When it was made to change and switches to a still picture display mode from 
animation display mode, it is for the brightness of a screen to change. However, when the lighting 
period of LED is changed, it is desirable to prepare the user switch or user BORIUMU which 
makes the amount of force current to LED tune finely by the time amount which lighting of LED 
takes, since the brightness of a screen may change. Moreover, the brightness change when 
switching to a still picture display mode is beforehand measured from animation display mode, 
and when a display mode is switched, you may constitute so that it can set up automatically. 
These are easily realizable with the microcomputer software built in a display. 
[0145] If a lighting period is made quick, it will not be recognized from an observer that the back 
light 16 is carrying out flashing actuation. And since the rewriting period of the display screen 
and the synchronization are not taken, there is no generating of the Rhine flicker. If an animation 
is displayed in this condition, naturally animation dotage etc. will occur. However, since it is the 
display of a still picture, it is satisfactory. Moreover, in a synchronization, at all, if the flashing 
period of a back light is made into a high speed, vision (consciousness) of the generating of a 
flicker will not be carried out. 

[0146] As for the still picture display mode previously explained to be animation display mode 
like ( drawin g 9 ), it is desirable to constitute so that it can switch with the user switch 108. 
moreover, the thing for which inter-frame image data is calculated — an animation display 
condition or a still picture display condition — or it may judge automatically that it is more 
suitable that it is more suitable whether to make it animation display condition mode and 
whether to make it still picture display condition mode, and you may constitute so that a 
microcomputer (not shown) etc. may switch a switch 108. Detection of being a movie display is 
established as ID techniques (animation field detection technique), such as extended definition 
television television. 

[0147] Moreover, when not using a display beyond fixed time amount, you may set up so that 
screen intensity may be reduced. What is necessary is just to lessen area of the lighting section 
82 shown in ( drawin g 8 ), in order to reduce screen intensity. This is easily realizable by 
decreasing the lighting number of a light emitting device 11. This control is also easily realizable 
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by using the timer circuit of a microcomputer. Moreover, it is desirable, when not carrying out 
fixed period use of the personal computer which connected the display panel, and the power 
source of a back light 16 is turned off automatically or it is made to dim. 

[0148] The example of ( drawin g 1 ) attached the light emitting device 1 1 in the both ends of a 
light guide plate 14. However, as shown in ( drawing 12 ) instead of what is limited to this 
configuration, a light emitting device 1 1 may be arranged at one end of a light guide plate 1 4. In 
this case, it is mutually good for the opposite side of a light guide plate 14 like relation (11a and 
lid of ( drawing 12 )) to arrange a light emitting device 1 1 . It is for controlling generating of the 
luminance distribution of right and left of a lighting system 1 6. 

[0149] With the configuration of ( drawin g 12 ), lambda/4 plate (lambda/4 film) 121 is attached in 
the opposite end of the light guide plate 14 with which the light emitting device 11 is not 
attached. Moreover, reflective film 51b is formed or arranged in the rear face of lambda/4 plate, 
lambda of lambda/this 4 is the dominant wavelength (nm) or on-the-strength core wavelength 
(nm) which a light emitting device 1 1 generates. For example, it is lambda= 550nm. Therefore, the 
film which has the phase contrast of the abbreviation 1/4 for the wavelength lambda of a chief 
ray or the phase contrast of the near is meant in lambda/4. 

[0150] It is reflected by reflective film 51b, and outgoing radiation of the light which carried out 
incidence to lambda/4 plate 121 is again carried out from lambda/4 plate, and it carries out 
incidence to a light guide plate 14. Under the present circumstances, rotation of the phase of 
incident light is carried out 90 degrees (DEG.). That is, P polarization changes to S polarization 
and S polarization changes to P polarization. Moreover, the polarizing plate used for a display 
panel may use a reflective type thing. This type reflects the polarization component which is not 
penetrated. 

[0151] When using the display panel of a polarization method for the front face of the lighting 
system of this invention, only one polarization of P polarization or S polarization is used. By 
arranging lambda/4 plate 121 made to rotate polarization like ( drawin g 1 2 ), the role of the 
polarization component which penetrates a display panel 21 increases. Therefore, a daylight 
display is realizable. A part of polarization component which does not pass the polarizing plate of 
a display panel is reflected, and this is considered for returning again in a light guide plate 14. 
[0152] Of course, although explained later, the polarization beam splitter (henceforth referred to 
as PBS) 871 as shown in ( drawing 99 ) may be arranged to the optical outgoing radiation side of 
a light emitting device 11. Only one polarization component of P polarization or S polarization 
carries out incidence to a light guide plate 14, lambda/4 plate 121 acts each other, efficiency for 
light utilization improves, and image display becomes good. 

[0153] The white (light emitting diode) LED 11 as a light emitting device 1 1 sells that by which 
Nichia Chemical Industries, Ltd. applied the fluorescent substance of a YAG (yttrium aluminum 
garnet) system to the chip front face of GaN system blue LED. In addition, Sumitomo Electric 
engineering is developing the white LED which prepared the layer which emits light in yellow in 
the component of blue LED manufactured using the ZnSe ingredient. 

[0154] in addition, not the thing limited to white LED as a light emitting device but the field — 
what is necessary is just to use one or more LED for LED of R, G. and B luminescence, when 
displaying an image sequentially moreover, LED of R, G, and B is arranged to high density or 
juxtaposition, and these three LED is synchronized with the display of a display panel — making 
— the field — the configuration made to turn on sequentially may be used. In this case, it is 
desirable to arrange an optical diffusion plate to the optical outgoing radiation side of LED. 
Generating of color nonuniformity is lost by crawling on an optical diffusion plate and being 
located. Moreover, LED of R, G, and B in three primary colors is made to emit light to 
coincidence, and the white light may be formed. 

[0155] what is limited to this although the above example was the configuration of having the 
reflecting plate (or gobo 1 5) which divides between light guide plates 14 — it is not ( drawing 
13 ) — the thing using the light guide plate 14 of one sheet may be used so that it may be 
shown. Of course, it cannot be overemphasized that the protection-from-light section 1 5 may be 
formed. 

[01 56] It sets to ( drawing 1 3 ), and LED array 1 2 is arranged or formed in the both ends of a 
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light guide plate 14. As for LED array 12, the LED component is formed in the shape of 
continuation. As for this LED component, a lighting location is scanned by the LED driver. The 
lighting section A moves in the direction of an arrow head smoothly by this scan. This 
configuration can also realize the method of presentation of ( drawin g 9 ). However, in ( drawin g 
13 ), since there is no reflecting plate 15, about 12 LED component is surely bright, and a center 
section becomes dark. 

[0157] Since this technical problem is coped with, the optical diffusion dot 41 shown in ( drawing 
4 ) is formed or arranged, and as shown in ( drawing 5 ), the center section of the light guide 
plate 14 and a periphery are changed in the area of the reflective film 51 or an optical diffusion 
member. 

[0158] In addition, in ( drawing 13 ), if LED11 is made into two or more groups and the light is 
switched on, the drive approach of the same back light 16 as ( drawin g 1 ) is realizable. 
Moreover, as ( drawing 1 3 ) explained, each LED11 is scanned sequentially, if the approach of 
showing this scan period for taking the image rewriting period of a display panel 21 and a 
synchronization ( drawing 9 ) is adopted, vision of the break of lighting of a light guide plate 14 is 
not carried out, but it can realize good image display. Moreover, LED array 1 2 is not limited to 
white and LED of R, G. and B could be formed in the shape of an array. In addition, the color 
filter of R, G, and B could be added to the white light emitting device. 

[0159] Although the above example illuminates a light guide plate using white LE 1 1, it cannot 
limit to this, and as shown in ( drawing 16 ), the rod-like fluorescence tubing 141 can also be 
adopted. In addition, the minute fluorescent lamp of Northeast Electron, the fluorescent lamp of 
the Luna series of OPUTONIKUSU, Inc., the firefly luminescence component of Futaba Electron 
or the neon tube of Matsushita Electric Works, Ltd., etc. may be used as a light emitting device 
1 1 . In addition, the light from discharge lamps, such as a metal halide lamp and a halogen lamp, is 
drawn with an optical fiber, and it is good also considering this as a light emitting device 
(section), and good also considering outdoor daylight, such as sunlight, as a light emitting device 
(section). 

[0160] In ( drawing 16 (a)), it is the example of a configuration which used two fluorescence 
tubing 141. The fluorescence tubing 141a and 141b is made to turn on by turns. ( Drawing 14 (b)) 
is the example of a configuration which used four fluorescence tubing 141. Sequential lighting of 
the fluorescent lamp as a light emitting device 1 1 is carried out with 141a->141b->141c->141d- 
>141a->. Moreover, the light is made to switch on by turns in the group of 141a and 141b, and a 
group (141c and 141d). The light may be made to switch on by turns as the other lighting 
approaches in the group of 141a and 141c, and a group (141b and 141d). It is applicable to the 
example of the above matter ( drawing 1 3 ( drawing 12 ( drawin g 6 ( drawing 1 )))) etc. 
[0161] A configuration of being above ( drawing 1 6 ) can also realize the lighting approach of 
( drawing 8 ). However. ( drawing 16 (a)) is two division and ( drawing 8 (b)) is quadrisection. By 
increasing the number of partitions, the lighting approach more near a scan condition is 
realizable. In addition, although the gobo 1 5 is arranged by ( drawin g 16 ), I hope that there is 
nothing. However, if the number of partitions increases, since the brightness of the display 
screen will fall relatively, the electric energy temporarily supplied to each light emitting device 
increases. 

[0162] Moreover, what is necessary is just to constitute like ( drawin g 14 ), in order to realize 
the back light 16 of a scanning mode as shown in ( drawin g 1 3 ) using the fluorescence tubing 
141. 

[0163] In addition, as for the fluorescence tubing 141, it is more desirable than a cold cathode 
method to use a hot cathode method. This is because it is easy to adjust the brightness of 
fluorescence tubing. By adjusting the brightness of the fluorescence tubing 141, the brightness 
of a back light 16 can be freely controlled now. For example, the brightness of outdoor daylight is 
detected and the brightness of a back light 16 can be changed. 

[01 64] Moreover, some light guide plates can be set by the contents of an image of a display 
panel 21, and the strength of brightness can be attached. For example, in ( drawin g 1 ), when the 
image of the display panel 21 (not shown) applicable to a light guide plates [14c and 14d ] 
location is bright, it is made brighter than a light guide plate besides light guide plates 14c and 
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14d. This is the same also in LED1 1. 

[0165] The fluorescence tubing 141 is connected with the pulse motor or DC motor 143 in 
( drawing 14 ). The fluorescence tubing 141 is constituted so that it can rotate by the motor 143 
by setting a shaft 143 as a core. Moreover, the fluorescence tubing 141 is arranged at the edge 
section of a light guide plate 14. 

[0166] As the fluorescence tubing 14 is shown in ( drawin g 1 5 ), the light-shielding film 146 is 
formed in the front face. Moreover, the optical outgoing radiation section 145 is formed in the 
shape of a license. Moreover, the reflecting plate 144 with which the reflective film which 
consists of Ag or aluminum was formed in the side else [ by which the light guide plate 14 has 
been arranged ] is arranged, and it is constituted so that it may be efficient and the incidence of 
the light emitted from the optical outgoing radiation section 145 can be carried out to a light 
guide plate 14. 

[0167] The fluorescence tubing 141 rotates by the motor 143. Rotation takes the rewriting timing 
of a display panel, and a synchronization. Whenever the fluorescence tubing 141 rotates one 
time, the optical outgoing radiation section 145 moves it to the right from the left of space. 
Therefore, as shown in ( drawing 13 ), the lighting section 82 (A) can be moved in the vertical 
direction. 

[0168] In addition, in ( drawin g 14 ), although the fluorescence tubing 141 is rotated, it does not 
limit to this, and fluorescence tubing 141 is made immobilization, may arrange the cylinder which 
has the optical outgoing radiation section 145 in that periphery section, and may rotate this tube 
by the motor 1 43. Moreover, color filters, such as red (R), green (G), and blue (B), are formed in 
the outgoing radiation section 1 45, and it can realize that it is the same with having scanned the 
luminescence location of R, G, and B as shown in the ( drawing 1 1 8 (b)). Moreover, a scan time 
can be made quick by making rotational speed of the fluorescence tubing 146 high. 
[0169] in addition — etc. ( drawing 16 ( drawing 14 )) etc. — **** — although [ the 
fluorescence tubing 141 ] arranged in the edge section of a light guide plate 14 at a single tier, it 
may not limit to this, and as shown in ( drawin g 122 ), two or more fluorescence tubing 141 may 
be arranged. This is applicable also to LED11 grade. 

[0170] In the ( drawing 122 (a)), three fluorescence tubing 141 is arranged in the edge section of 
a light guide plate 14. Fluorescence tubing 141R is fluorescence tubing of red luminescence, and 
fluorescence tubing 141G are fluorescence tubing of green luminescence. Moreover, 
fluorescence tubing 141B is fluorescence tubing of blue luminescence. It is surrounded in the 
case 1221 of the fluorescence tubing 141. 

[0171] The reflective film 51 which consists of aluminum or Ag is formed in the circular side of a 
case 1221. Moreover, as shown in the ( drawing 1 22 (b)), light-scattering resin 171 may be 
formed between the reflective film 51 and the fluorescence tubing 141. Thus, by forming the 
reflective film 51 and light-scattering resin 171 in a case 1221, the light emitted from the 
fluorescence tubing 141 is mixed good, and is introduced into a light guide plate 14 (input). 
[0172] ( — drawing 1 22 (a)) — setting — the fluorescence tubing 141 R, 141G, and 141B — the 
field — it is one by one sequentially — it is — the light may be made to switch on by turns, and 
coincidence may be made to turn on 3 or 2 If 3 coincidence is switched on, the luminescent 
color of red, green, and blue will be mixed and it will become white. Moreover, if two are 
simultaneous, it will become the neutral colors of primary color. Moreover, if the strength of each 
fluorescence tubing 141 is changed, the color temperature of the light inputted into a light guide 
plate 1 4 is controllable (adjustment). The fluorescence tubing 1 41 may not be limited to three, 
and as shown in the ( drawing J_22 (b)), four or more are sufficient as it Moreover, it cannot be 
overemphasized that two are sufficient. 

[0173] The luminescent color may not be limited to R, G, and B, and other colors like cyanogen, 
yellow, and magenta are sufficient as it. Moreover, white is sufficient as the luminescent color of 
two or more fluorescence tubing 141. When two or more are white, the surface brightness of a 
light guide plate 14 can be changed by changing the lighting number of fluorescence tubing. 
Moreover, as shown in the ( drawing 1 22 (b)), the fluorescence tubing 141 may be arranged to 
the both ends of a light guide plate 1 4. 

[0174] In addition, in the ( drawing 122 (b)), fluorescence tubing 141W carry out white (W) 
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luminescence. Therefore, when a display panel possesses a color filter, fluorescence tubing 141W 
are made to turn on and off, when a display is constituted combining the lighting system and 
display panel of this invention, the case where a display panel is monochrome — a gear tooth 
and the fluorescence tubing 141R, 141G, and 141B — the field — it can turn on and off 
sequentially and color display can be performed. 

[0175] Although the above example has arranged the fluorescence tubing 141 to the end section 
or the both ends of a light guide plate, it may not limit to this, and as shown in ( drawing 121 ), 
fluorescence tubing may be arranged at each edge. Moreover ( drawing 121 ), although every one 
fluorescence tubing each which emits light in R, G, B, and W is used, it does not limit to this and 
all four are good also as W luminescence. Moreover, it is good also considering G luminescence, 
and R and B as every one in two. 

[0176] Although the above example was an example using fluorescence tubing which performs R, 
G, B, and W luminescence, it may not limit to this, and as shown in ( drawing 117 ), LED1 1 of R, 
G, and B luminescence may be arranged to each light guide plate 14. Moreover, as shown in the 
( drawin g 118 (a)), LED1 1 of R, G, B, and W luminescence may be used. Moreover, to ( drawin g 
1 3 ) and this appearance, as shown in ( drawing 118 ), multicolor LED1 1, such as R, G, B, or R, G, 
B, W, may be formed or arranged in the shape of an array. 

[01 77] Moreover, it may be intermingled and other light emitting devices, such as LED 
components, such as R, G, B, and W, fluorescence tubing, or an EL element, may be used. For 
example, the configuration that perform local lighting with an LED component and fluorescence 
tubing performs whole lighting may be used. For example, the configuration which arranges EL 
back light (not shown) at the rear face of the configuration which arranges fluorescence tubing in 
the edge section of a light guide plate 14, and the 14th page of a light guide plate is distributed, 
and arranges an LED component, and a light guide plate 14, and arranges an LED component 
between organic or inorganic EL back light, and a light guide plate is illustrated. 
[0178] In addition, the above was a configuration to which light emitting device 11,141 grade is 
used for light guide plate 14 grade, and incidence of the light is carried out. However, the 
configuration of turning on or switching off the part of a light guide plate 14 is realizable with 
other methods. For example, the method (EL back light) by EL (electroluminescence) is 
illustrated. It is the configuration which makes this a back light using two or more EL instead of 
the light guide plate 14 of ( drawing 1 ). By carrying out sequential lighting of the EL (14a-14e 
being considered), the lighting condition of ( drawing 8 ) is realizable. That is, a back light is a 
concept also including accident luminescence types, such as EL. In addition, a flat-surface 
fluorescent lamp etc. is illustrated as a thing of other sell^luminescence molds. Moreover, the 
fluorescent indicator tube which Futaba Electron is manufacturing is sufficient as FED etc. In 
addition, the back light of a light storage mold (for example, fluorescent paint) etc. may be used. 
This is also a self-luminescence mold. 

[01 79] In addition, it cannot be overemphasized that similar application also of the configuration 
[ configuration / using the thing of a self-luminescence mold ] ( drawin g 17 ) can be carried out. 
[0180] The above example is the configuration which arranges or formed the light emitting device 
1 1 in the edge of a light guide plate 14. The configuration of ( drawin g 1 7 ) is a configuration 
which has arranged the light emitting device 1 1 at the rear face of a light guide plate 14. In 
addition, ( drawin g 17 (b)) is a sectional view in aa' line of ( drawin g 17 (a)). 

[0181] The hole which inserts LED1 1 is formed in the rear face of a light guide plate 14. LED1 1 
is constituted so that it will not escape, once it is inserted by the projection 181 formed in a part 
of hole and is inserted, as shown in ( drawing 1 8 ). 

[0182] Moreover, the terminal electrode 173 of LED 11 and the electrode pattern 172 formed in 
the rear face of a light guide plate 14 are connected by the Honda line 182. The electrode 
pattern 1 72 is formed by aluminum or Ag. Therefore, it functions also as reflective film arranged 
at the rear face of a light guide plate 14. therefore, the whole surface of the rear face of a light 
guide plate 14 — and it is formed so that there may be no clearance as much as possible. A 
current is supplied to LED1 1 with these electrode patterns 172a (positive electrode) and 172b 
(negative electrode). Moreover, low resistance-ization can also be desired by enlarging the 
electrode pattern 1 72. As for the front face of the electrode pattern 1 72, it is desirable to form 
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insulator layers (antioxidizing film), such as a front face Si02, in order to prevent oxidation. 
[0183] In addition, the electrode pattern 172 may be formed by transparent materials (ITO etc.). 
In this case, ( drawing 17 (b)) the reflective sheet 15 is arranged at the rear face of a light guide 
plate 14 so that it may be shown. Moreover, a direct LED chip may be formed or mounted on a 
light guide plate 14 (loading). Moreover, the antireflection film which consists of interference film 
(a monolayer, multilayer) may be formed in the rear face of ITO. Moreover, a lens may be formed 
in the optical outgoing radiation side of LED11, and a condensing function may be given. 
[0184] A light emitting device 1 1 inputs light into a light guide plate 14 through the optical 
dispersing agent 171. The color nonuniformity of a light emitting device 11 is lost by this optical 
dispersing agent 171, and uniform lighting can be performed. In addition, it cannot be 
overemphasized that the configuration of ( drawin g 123 ) is applicable. 

[0185] a light emitting device — every Rhine — or the light is made to switch on every two or 
more lines For example, lighting of light emitting device 1 la of the range of A of ( drawing 1 7 ) 
switches on light emitting device 1 lb of the range of B next. Henceforth, the light emitting 
device is made to turn on one by one. Thus, the method of presentation (the lighting approach) 
of driving ( drawin g 9 ( drawin g 8 )) is realizable. 

[0186] The diffusion sheet 22 (diffusion member) is formed or arranged in the optical outgoing 
radiation side of a light guide plate 14. Since brightness becomes high, as shown in ( drawin g 19 ), 
the optical diffusion section 31 is formed especially near the light emitting device 1 1. The optical 
diffusion section 31 is formed on direct or a sheet 22 on a light guide plate 14. Moreover, an 
optical diffusion may be given to sheet 22 self. Moreover, the optical diffusion section 31 for 
diffusing light further may be formed on the optical diffusion sheet 22. 

[0187] What is necessary is Just to arrange one sheet or two or more sheets for the prism sheet 
23 or a prism plate in the optical outgoing radiation side of a sheet 22. In addition, direct prism 
may be formed in a light guide plate 14 like ( drawin g 2 ). By using the prism sheet 23, the 
directivity of the outgoing radiation light from a light guide plate 14 becomes narrow, and can 
form the display image of a display panel 21 into high brightness. 

[0188] It considers as the approach of narrowing directivity of the light from a lighting system 16, 
and making the display of a display panel forming into high brightness, and as shown in ( drawing 
1 1 1 ). the approach using the micro-lens array (micro-lens sheet) 1 1 12 is also illustrated. 
[0189] Minute irregularity (micro lens 186) is formed so that the micro-lens array 1112 may have 
periodic refractive-index distribution. A micro tens 186 can be formed also by the ion exchange 
technique which Japanese Sheet glass is manufacturing. 

[01 90] In this case, the front face of the micro-lens array 1112 serves as a plane. Moreover, the 
thing using the La Stampa technique may be used like OMRON Corp. or Ricoh Co., Ltd. In 
addition, there is a diffraction grating etc. as a configuration which has periodic refractive-index 
distribution. Since these can also generate the strength of light spatially, this can also use them. 
[0191] The micro-lens array 183 may be formed or produced rolling out a resin sheet or by 
carrying out press working of sheet metal. In addition, it is good for the front face of the micro- 
lens array 1 1 1 2 to form an antireflection film. 

[0192] Moreover, it is desirable by arranging a micro-lens array (micro-lens sheet) to the optical 
outgoing radiation side of a light guide plate 14, and carrying out eccentricity of the focus of a 
micro lens to give directivity. In this case, a hole is formed near the focus of a micro lens and 
the outgoing radiation of the light from light emitting device 11 grade is made to be carried out 
from this hole. 

[0193] Although ( drayying 19 ) is an example which has arranged the LED11 grade of one color in 
the shape of a matrix, it may arrange or form the multicolor light emitting device 1 1 in the one 
matrix section like ( drawin g 20 ). 

[0194] In ( drawin g 20 ), LED1 1 of red (1 1G), green (1 1G), blue (1 IB), and two whites (1 1W) is 
arranged. ( Drawing 122 ) etc. — the case where the display panel 21 of monochrome is used as 
explained — the field, by driving sequentially, when using the display panel 21 which can realize 
color display and possesses a color filter, color display can be realized by making white LED1 1 
turn on. Moreover, the color temperature of the luminescent color of a light guide plate 1 4 can 
be adjusted freely. 
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[0195] Moreover, the white light on appearance may be generated not the thing to limit to a field 
sequential method but by making sequential lighting of the LED of R, G, and B carry out for a 
short time very much. Of course, lighting is always sufficient. 

[0196] Although divided in the shape of [ square ] a matrix with the gobo (reflecting plate) 15 in 
( drawin g 20 ), it may not limit to this, and as shown in ( drawing 21 ), you may divide into other 
configurations, such as a hexagon. The distance from the core of each matrix to a periphery 
becomes uniform, and it is hard to generate brightness nonuniformity by making it the shape of a 
hexagon etc. In addition, a gobo is not formed or arranged and it cannot be overemphasized that 
is also good. 

[0197] The above example was a configuration which has arranged the LED11 grade at the rear 
face of a light guide plate 14. As shown in ( drawin g 112 ), you may also embed the fluorescence 
tubing 141 at a light guide plate 14. As shown in the ( drawin g 113 (a)) as a configuration 
embedded at a light guide plate 14, a hole 1 131 is formed in a light guide plate 14, and the 
configuration which inserts the fluorescence tubing 141 in this hole 1131 is illustrated. 
[0198] It is desirable that the fluorescence tubing 141 is filled up with the optical dispersing 
agent 171, adhesives, or the optical coupling material 126 for the purpose of improvement in 
efficiency for light utilization for the purpose of color nonuniformity amendment for the purpose 
of immobilization in a hole 1 131 or it is the brightness nonuniformity of the fluorescence tubing 
1 41 . This is the same also about the ( drawing 1 1 3 (b) and (c)). 

[0199] Moreover, the ( drawing 113 (b)) is the configuration of having used two or more light 

guide plates (14a, 14b, 14c ). The impression (1 131) is formed in the edge of a light guide plate 

1 4. Moreover, the reflecting plate 15 is arranged in the rear face of a light guide plate 14. Thus, 
by constituting, a large-sized back light can be manufactured easily. In addition, a gobo 1 5 may 
be formed or arranged between each light guide plate 1 4. 

[0200] The ( drawing 1 1 3 (c)) is the configuration which formed the reflecting plate 51 in the end 
of each light guide plate 14. According to this configuration, the light which fluorescence tubing 
141b emitted illuminates only light guide plate 14b, for example. Therefore, it can make it 
possible to perform brightness adjustment according to an individual for each light guide plate 14. 

[0201] In addition ( drawin g 1 1 2 drawin g 1 1 3 ), although it illustrated as if it set, it formed the 
hole 1 131 in the light guide plate 14 and it had arranged one fluorescence tubing in this hole 
1131 Fluorescence tubing of the luminescent color, such as R, G, B, and W, may be arranged not 
in the thing to limit to this but in one hole 1 131, and fluorescence tubing of two or more same 
colors may be arranged in one hole 1 131. Moreover, in ( drawin g 1 12 ), it cannot be 
overemphasized that it is [ a / fluorescence tubing 141] good also considering G luminescence 
and 141c as B luminescence in R luminescence and 141b. In addition, as for the arrangement 
problem of the fluorescence tubing 141, similar application of the relation of - (formula 1) 
(formula 4) is carried out. Moreover, LED, fluorescence tubing, etc. may intermingle for them and 
use two or more light emitting devices. 

[0202] In addition, a light guide plate 14 may use what is not limited to a transparent plane color, 
and could use what was colored R color and B color, and added the dispersing agent in the light 
guide plate 14. As for the period (the formation pitch Pr of Yamagata) of the irregularity of the 
prism sheet 22, it is desirable to satisfy the following conditions from the relation of moire. 
[0203] Generating will become [ moire ] intense if the formation pitch Pr of Yamagata and the 
formation pitch Pd of the pixel of a display panel 21 serve as specific relation. 
[0204] When the pixel pitch of a display panel is set to Pd about moire, the pitch P of the moire 
to generate is 1-/P=n/Pd-1/Pr. (formula 7) 

It can express. It is Pr/Pd=2/(2n+1) that the maximum moire pitch serves as min. (formula 8) 
It is at the ** time, and the modulation factor of moire becomes small, so that n is large. 
Therefore, it is good to decide Pr/Pd to fill (a formula 8). If it is 80% or more 120% or less of 
range of the value (it determined) calculated with (the formula 8), it is enough practically. First, 
what is necessary is just to determine n. 

[0205] A display panel 21 can use various things. As ( drawing 9 ) explained, when making 
animation display good, it is good for OCB mode or deltan to use ultra high-speed large TN 
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mode, antiferroelectric liquid crystal mode, and strong dielectric liquid crystal mode. Moreover, 
when using a display panel also as a reflective mold, it is good to use macromolecuie distribution 
liquid crystal mode, ECB mode, TN liquid crystal mode, and the STN LCD mode. 
[0206] Hereafter, the display combined with the display panel of this invention and the lighting 
system of this invention is explained. ( Drawing 22 ) is the explanatory view of the display panel 
of this invention. 

[0207] The counterelectrode 225 is formed in the opposite substrate 222. In addition, since there 
is no need when it is in IPS (In Plane Switching) mode which Hitachi etc. developed, it is not 
necessary to form a counterelectrode 225. 

[0208] On the other hand, the thin film transistor as a switching element (not shown), the pixel 
electrode 230 as a pixel, and the signaHine 228 grade are formed in the array substrate 22L 
[0209] A liquid crystal layer is made to pinch between the opposite substrate 222 and the array 
substrate 221. As a liquid crystal layer 226, TN liquid crystal, STN LCD, strong dielectric liquid 
crystal, antiferroelectric liquid crystal, guest host liquid crystal, OCB liquid crystal, a smectic 
liquid crystal, cholesteric liquid crystal, and macromolecuie distribution liquid crystal (it is 
henceforth called PD liquid crystal) are used. When not making especially a movie display 
important, it is desirable to use PD liquid crystal from a viewpoint of efficiency for light 
utilization. 

[0210] As a PD liquid crystal ingredient, a pneumatic liquid crystal, a smectic liquid crystal, and 
cholesteric liquid crystal may be desirable, and you may be the mixture also containing matter 
other than a single, or two or more kinds of liquid crystallinity compounds and liquid crystallinity 
compounds. 

[0211] In addition, it is [ that the pneumatic liquid crystal of the pneumatic liquid crystal of the 
comparatively large cyano biphenyl system of the difference of an extraordinary index ne and the 
Tsunemitsu refractive index no or a tolan system stable to aging, and the Krol system is 
desirable among the liquid crystal ingredients described previously, and a dispersion property 
also has the good pneumatic liquid crystal of a tolan system, and it is hard to produce aging 
especially ] the most desirable. 

[0212] A polymer transparent as a resin ingredient is desirable, and uses photo-curing type resin 
from points, such as an ease of a production process, and separation with a liquid crystal phase, 
as a polymer. The acrylic monomer which ultraviolet-rays hardenability acrylic resin is illustrated 
as a concrete example, and carries out polymerization hardening especially by UV irradiation, and 
the thing containing acrylic oligomer are desirable. A dispersion property can produce good PD 
liquid crystal layer 226, and the photoresist acrylic resin which has a fluorine radical especially is 
hard to produce aging and has it. [ desirable ] 

[0213] Moreover, for said liquid crystal ingredient, it is this better that the Tsunemitsu 
refractive index nO uses [ that the Tsunemitsu refractive index nO uses the thing of 1 .49 to 
1 .54 ] the thing of 1 .50 to 1 .53 also in this better Moreover, it is desirable that refr-active- 
index difference **n uses or more 0.20 0.30 or less thing. If nO and **n become large, a 
heatproof and lightfastness will worsen. Although a heatproof and lightfastness will become good 
if nO and ^n are small, a dispersion property becomes low and display contrast becomes less 
enough. 

[0214] It is desirable that the Tsunemitsu refractive index nO adopts the photoresist acrylic resin 
with which 1.50 to 1.53 and **n have a fluorine radical as a resin ingredient, using the pneumatic 
liquid crystal of 0.30 or less or more 0.20 tolan system as a component of the liquid crystal 
ingredient of PD liquid crystal from the above thing and the result of examination. 
[0215] In addition, the refractive index np when a resin ingredient hardens, and the Tsunemitsu 
refractive index no of a liquid crystal ingredient are made to carry out abbreviation coincidence. 
When electric field are impressed to the liquid crystal layer 226, a liquid crystal molecule (not 
shown) carries out orientation to an one direction, and the refractive index of the liquid crystal 
layer 226 serves as no. Therefore, in accordance with the refractive index np of resin, the liquid 
crystal layer 226 will be in a light transmission condition. If a difference with refractive indexes 
np and no is large, even if it will impress an electrical potential difference to the liquid crystal 
layer 226, the liquid crystal layer 226 will not be in a transparence condition completely, but 
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display brightness falls. As for the refractive-index difference with refractive indexes np and no, 
less than 0.1 are desirable, and less than further 0.05 are desirable. 

[0216] The rate of the liquid crystal ingredient in PD liquid crystal layer 226 has 40 % of the 
weight - about 95 good % of the weight, and 60 % of the weight - its about 90 % of the weight is 
preferably good. There are few amounts of a liquid crystal drop that it is 40 or less % of the 
weight, and the effectiveness of dispersion is scarce. Moreover, the inclination a macromolecule 
and liquid crystal carry out [ an inclination ] phase separation to vertical two-layer one when it 
comes to 95 % of the weight or more becomes strong, the rate of an interface becomes small, 
and a dispersion property falls. 

[0217] As for the mean particle diameter of the water drop-like liquid crystal (not shown) of PD 
liquid crystal, or the average aperture of a polymer network (not shown), it is desirable to make it 
0.5 micrometers or more 3.0 micrometers or less. Especially, 0.8 micrometers or more 1.6 
micrometers or less are desirable. When the light which PD liquid crystal display panel 21 
modulates is short wavelength (for example, B light), it is small, and in the case of long 
wavelength (for example. R light), it enlarges. If the mean particle diameter of water drop-like 
liquid crystal or the average aperture of a polymer network is large, although the electrical 
potential difference changed into a transparency condition becomes low, a dispersion property 
will fall. Although a dispersion property will improve if small, the electrical potential difference 
changed into a transparency condition becomes high. 

[0218] A thing, resin, etc. with which liquid crystal was distributed in resin, rubber, metal 
particles, or ceramics (barium titanate etc.) water drop-like serve as macromolecule distribution 
liquid crystal (PD liquid crystal) said to this invention with the shape of sponge (polymer 
network), and that with which liquid crystal was filled up between the shape of the sponge 
corresponds. It also includes that resin otherwise serves as stratified **. Moreover, the liquid 
crystal section and the polymer section are periodically formed like a Japanese-Patent- 
Application-No. No. 54390 [ four to ] official report. And that (NCAP) by which the liquid crystal 
component is enclosed with the capsule-like hold medium is also included like what has the light 
modulation layer made to separate completely, and JP, 3-52843,6. Furthermore, the thing 
containing dichroism and polychroism coloring matter is also included in liquid crystal or resin. 
Moreover, there are also structure in which a liquid crystal molecule carries out orientation in 
accordance with a resin wall as a similar configuration, JP,1 1-2491 75,A, and JP,6-347765,A. 
These also call PD liquid crystal. Moreover, the thing which carried out orientation of the liquid 
crystal molecule, and made 353 in liquid crystal contain a resin particle etc. is also PD liquid 
crystal. Moreover, it is PD liquid crystal which forms a resin layer and a liquid crystal layer by 
turns, and has the dielectric Miller effect. Furthermore, a liquid crystal layer contains what was 
constituted by the multilayer more than two-layer that there is nothing much more then. 
[0219] That is, PD liquid crystal means the thing at large by which the light modulation layer was 
constituted from a liquid crystal component and other ingredient components. Although a light 
modulation method forms an optical image mainly by dispersion^ransparency, a polarization 
condition, a rotatory-polarization condition, or a birefringence condition may be changed to 
others. 

[0220] In PD liquid crystal, it is desirable to form in each pixel the part (field) from which the 
mean particle diameter of a liquid crystal drop or the average aperture of a polymer network 
differs. A different field is made into two or more kinds. T-V (dispersion condition-applied 
voltage) properties differ by changing mean particle diameter etc. That is, if an electrical 
potential difference is impressed to a pixel electrode, the field of the 1 st mean particle diameter 
will be in a transparency condition first, and then the field of the 2nd mean particle diameter will 
be in a transparency condition. Therefore, an angle of visibility spreads. 
[0221] It carries out to changing the mean particle diameter on a pixel electrode etc. by 
irradiating ultraviolet rays at a mixed solution through the mask with which the pattern with 
which the permeability of ultraviolet rays differs periodically was formed. 
[0222] irradiating ultraviolet rays at a panel using a mask — every part of a pixel — or the 
exposure reinforcement of ultraviolet rays can be changed for every part of a panel. If there are 
few amounts of UV irradiation per time amount, the mean particle diameter of water drop-like 
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liquid crystal will become large, and it will become small if many. The path of water drop-like 
liquid crystal and the wavelength of light have correlation, and even if a path is too small and it is 
too large, a dispersion property falls. In the light, the range of 0.5-micrometer or more 2.0- 
micrometer or less mean particle diameter is good. The 0.7-micrometer or more range of 1 .5 
micrometers or less is still more preferably suitable. 

[0223] The mean particle diameter for every parts of every part of a pixel and a panel is formed, 
respectively so that 0.1-0.3 micrometers may differ. In addition, since the ultraviolet-rays 
reinforcement to irradiate changes greatly with the wavelength of ultraviolet rays, the quality of 
the material of a liquid crystal solution, a presentation, or panel structures, it asks 
experimentally. 

[0224] As the formation approach of PD liquid crystal layer, after closing the perimeter of two 
substrates by closure resin, a mixed solution is pressurization-poured in or vacuum poured in 
from an impregnation hole, resin is stiffened with an exposure or heating of ultraviolet rays, and 
there is the approach of carrying out phase separation of a liquid crystal component and the 
resinous principle. In addition, after a mixed solution is dropped on a substrate and making it 
pinch with one of other substrates, it rolls out, and after homogeneity makes said mixed solution 
thickness, resin is stiffened with an exposure or heating of ultraviolet rays, and there is the 
approach of carrying out phase separation of a liquid crystal component and the resinous 
principle. 

[0225] Moreover, after applying a mixed solution with a roll quota or a spinner on a substrate, it 
is made to pinch with one of other substrates, resin is stiffened with an exposure or heating of 
ultraviolet rays, and there is the approach of carrying out phase separation of a liquid crystal 
component and the resinous principle. Moreover, after applying a mixed solution with a roll quota 
or a spinner on a substrate, once, a liquid crystal component is washed and there is also a 
method of pouring a new liquid crystal component into a polymer network. Moreover, after 
applying a mixed solution to a substrate and carrying out phase separation by ultraviolet rays 
etc., there is also a method of sticking other substrates and liquid crystal layers with adhesives. 
[0226] In addition, the light modulation layer of the liquid crystal display panel of this invention is 
not limited to one kind of light modulation layer, and a light modulation layer may consist of two 
or more layers, such as PD liquid crystal layer, TN liquid crystal layer, or a strong dielectric liquid 
crystal layer. Moreover, the glass substrate or the film may be arranged between the 1 st liquid 
crystal layer and the 2nd liquid crystal layer. A light modulation layer may consist of three or 
more layers. 

[0227] In addition, although the liquid crystal layer 226 was used as PD liquid crystal on these 
specifications, depending on the configuration, the function, and the purpose of using a display 
panel, it may not necessarily limit to this, and you may be other liquid crystal, such as TN liquid 
crystal layer or a guest host liquid crystal layer, a HOMEOTORO pick liquid crystal layer, a 
strong dielectric liquid crystal layer, an antiferroelectric liquid crystal layer, and a cholesteric- 
liquid-crystal layer. 

[0228] The thickness of the liquid crystal layer 226 has the desirable 3-micrometer or more 
range of 12 micrometers or less, and its the 5 more micrometer or more range of 10 
micrometers or less is desirable. If thickness is thin, a dispersion property is bad, contrast 
cannot be taken, but if conversely thick, the design of X driver circuit (not shown) which 
generates the signal which must stop having to perform a high-voltage drive and is made to turn 
TFT on and off, and Y driver circuit (not shown) which impresses a video signal to a source 
signal line etc. will become difficult. 

[0229] As thickness control of the liquid crystal layer 226, a black glass bead, black glass fiber, a 
black resin bead, or a black resin fiber is used. Since especially a black glass bead or black glass 
fiber has high light absorption nature, and there is little number sprinkled in the liquid crystal 
layer 226 since it is hard and it ends very much, it is desirable. 

[0230] Between the pixel electrode 230 and the liquid crystal layer 226 and between the liquid 
crystal layer 226 and a counterelectrode 225, it is effective to form an insulator layer 271 (refer 
to drawin g 27 ). The inorganic substance of organic substance [, such as orientation film, such as 
polyimide used for TN liquid crystal display panel etc. as an insulator layer (orientation film) 271. 
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and poly vinyl alcohol (PVA), ], Si02, SiNx, and Ta203 grade is illustrated. Preferably, the organic 
substance, such as viewpoints, such as adhesion, to polyimide, is good. The retention of a charge 
can be improved by forming an insulator layer on an electrode. Therefore, a daylight display and a 
high contrast display are realizable. 

[0231] An insulator layer 271 is effective in preventing that the liquid crystal layer 226 and an 
electrode 230 exfoliate. Said insulator layer 271 plays a role of a glue line and a buffer coat. 
[0232] Moreover, if an insulator layer is formed, it is effective in the aperture (bore diameter) of 
the polymer network of the liquid crystal layer 226 or the particle diameter of water drop-like 
liquid crystal becoming homogeneity mostly. This is considered for covering with an insulator 
layer 271 even if the organic residue remains on the counterelectrode 225 and the pixel 
electrode 230. The PVA of the effectiveness of covering is better than polyimide. Moreover, also 
in the case of random domain orientation, in order that an insulator layer 271 may give extensive 
viewing-angle nature for TN liquid crystal, when orientation is needed, it is useful. It is because it 
controls that the impurity from glass substrate 222 grade is eluted in the liquid crystal layer 226. 

[0233] In addition, in case an insulator layer is formed with the organic substance, the thickness 
has the desirable range 0.02 micrometers or more of 0.1 micrometers, and 0.03 more 
micrometers or more its 0.08 micrometers or less are desirable. 

[0234] Soda glass and a quartz-glass substrate are used as a substrate 222,221. A metal 
substrate, a ceramic substrate, a silicon single crystal, and a silicon polycrystal substrate can 
also be used for others. Moreover, resin films, such as polyester film and a PVA film, can also be 
used. That is, the thing of the shape of a film, such as not only a tabular thing but a sheet, is 
sufficient as a substrate at this invention. For example, plastic plates, such as a polycarbonate, 
are illustrated. 

[0235] What the color filter 223 dyed resin, such as gelatin and an acrylic, (resin color filter) is 
illustrated. In addition, you may form with the dielectric color filter which carried out the 
laminating of the dielectric thin film of a low refractive index, and the dielectric thin film of a high 
refractive index by turns, and gave optical effectiveness (it is called a dielectric color filter). 
Moreover, the hologram color filter which separates light according to the hologram 
effectiveness is sufficient. Since the red purity of especially a current resin color filter is bad, it 
is desirable to form a red color filter by the dielectric mirror. That is, what is necessary is to 
form 1 or 2 colors with the color filter which consists of dielectric multilayers, and just to form 
other colors with a resin color filter. 

[0236] An antireflection film 229 (AIR coat) is given to the field where a display panel 21 touches 
air. An AIR coat has the configuration of three layers, or a two-layer configuration. In addition, in 
the case of three layers, it is used in order to prevent reflection in the wavelength band of the 
large light, and it calls this a multi-coat. In a two-layer case, it is used in order to prevent 
reflection in the wavelength band of the specific light, and it calls this V quart. A multi-coat and 
V quart are properly used according to the application of a liquid crystal display panel. 
[0237] In the case of a multi-coat optical thickness carries out nd1=lambda / 4 laminatings of 
nd1=lambda/2 and the magnesium fluoride (MgF2) for nd=lambda/4, and a zirconium (Zr02), and 
an aluminum oxide (aluminum 203) is formed. Usually, a thin film is formed as a value of 520nm 
or near of those as lambda, optical in silicon monoxide (SiO) in the case of V quart — 
nd1=lambda / 4 laminatings of nd1=lambda/4 or yttrium oxide (Y203), and the magnesium 
fluoride (MgF2) are carried out, and thickness nd1=lambda/4, and magnesium fluoride (MgF2) are 
formed. It is better to use Y203, when modulating blue glow, since SiO has an absorption band 
region in a blue side. Moreover, since the direction of Y203 is stable also from the stability of 
the matter, it is desirable. 

[0238] In addition, the antireflection film 229 may be formed in the polarizing plate arranged to 
the optical plane of incidence or the optical outgoing radiation side of a display panel, and optical 
coupling of this antireflection film and display panel may be carried out by optical coupling 
material. Which thing which a refractive index becomes from 1.4 or less or more 1.3 the resin of 
a low refractive index also in what is depended on the optical interference flim is sufficient as 
the reflective film 229 on a polarizing plate. 
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[0239] The pixel electrode 230 is formed with transparent electrodes, such as ITO. In addition, in 
order to use the pixel electrode 230 as a reflective mold, it is aluminum (aluminum) about a front 
face in the reflector which consists of a metal thin film, or forms with silver (Ag). Moreover, Ti 
etc. is made to mediate from the technical problem on a process, and reflective film, such as Ag, 
is formed. In addition, in the case of a reflective mold, the pixel electrode 230 is good also as 
reflective film which consists of dielectric multilayers. In this case, since it is not an electrode, in 
order to consider as an electrode, the electrode which becomes ITO, or the electrode which 
becomes the lower layer of dielectric multilayers from a metal or ITO is formed in the front face 
of dielectric multilayers. 

[0240] Minute irregularity may be formed in the pixel electrode 230 of the display panel of this 
invention. An angle of visibility becomes large by forming irregularity. In the case of a reflective 
mold, there is effectiveness especially. In the case of TN liquid crystal display panel, the height 
of minute irregularity makes it 0.3 micrometers or more 1.5 micrometers or less, this — if out of 
range, a polarization property will worsen. Moreover, minute irregularity forms a configuration 
smoothly. For example, it has the shape of circular or sign KAPU. Moreover, irregularity may be 
formed with a metal etc. 

[0241] As the approach of formation, minute heights are formed in the field used as a pixel by 
the metal thin film or the insulator layer. Or a minute crevice is formed by etching said film. ITO 
or the metal thin film used as the pixel electrode 230 is formed in these concave or heights by 
vacuum evaporationo. or said concave heights top — an insulator layer etc. — one layer — or 
two or more layers are formed and the pixel electrode 230 etc. is formed on it. By forming a 
metal thin film in concave or heights as mentioned above, inclination sticks moderately and the 
level difference of concave or heights can form the concave heights which change smoothly. 
[0242] Moreover, even if it is the case where the pixel electrode 230 is a transparency mold, it is 
effective to form the ITO film in piles and to form a level difference. It is because incident light 
diffracts with this level difference and display contrast or an angle of visibility improves. 
[0243] Switching elements may be 2 terminal components, such as a thin-film diode (TFD) 
besides a thin film transistor (TFT), ring diode, and MIM, or varicap, a thyristor, an MOS 
transistor, FET, etc. In addition, these all call it a switching element or a thin film transistor. 
Furthermore, a thing and a method write-in [ optical ] whose switching element is, and a heat 
write-in method are also contained. [ like the plasma addressing liquid crystal (PALC) which 
controls the electrical potential difference impressed to a liquid crystal layer by the plasma 
which Sony, Sharp, etc. made as an experiment ] That is, structure switchable [ to provide a 
switching element ] is shown. PALC also calls this a counterelectrode, although a 
counterelectrode is a stripe-like. 

[0244] Moreover, the display panel 21 of this invention mainly forms the switching element of a 
driver circuit and a pixel in coincidence. In addition, what was formed using single crystals, such 
as an elevated^emperature polish recon technique besides what was formed with the low- 
temperature polish recon technique, or a silicon wafer substrate, is in the technical range. Of 
course, amorphous silicon display panels are also technical criteria. 

[0245] The source signal line 233 and the gate signal line (not shown) are covered with the 
dielectric film 227 (it is henceforth called a low dielectric film) lower than the specific inductive 
capacity of the liquid crystal layer 226. It is preventing or controlling that the pixel electrode 230 
and source signal-line 228 grade cause electromagnetic association with this low dielectric film 
227. As a low dielectric film 227, silicon nitride (SiNX), silicon oxide (Si02), polyimide, poly 
BINIIRU alcohol (PVA), gelatin, and an acrylic are illustrated. This low dielectric film 227 
functions also as smoothing film (leveling film / flattening film) which carries out smooth [ of the 
irregularity by TFT, a source signal line, etc. ]. 

[0246] Light absorption material, such as carbon, adds and some low dielectric films 227 are 
good also as a resin black matrix. 

[0247] The pixel electrode 230 forms an edge so that it may lap in the upper part of the source 
signal line 228. Thus, by constituting, the source signal line 228 serves as a light-shielding film, 
and the optical leakage from between the pixels which acijoined is lost. 

[0248] However, this is an ideal case and is not implementation-like. In practice, optical leakage 
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can be observed when a display panel is seen from across. Moreover, orientation ****** of TN 
liquid crystal molecule occurs with the irregularity of the pixel electrode 230, and optical leakage 
occurs. 

[0249] In order to prevent this optical leakage, as shown in ( drawing 22 ), black (matrix BM) 
224b is formed. What added carbon, such as acrylic resin, etc. may be used as a formation 
Ingredient of BM224, or what distributed black coloring matter or a black pigment in resin may be 
used, and gelatin and casein may be dyed by black acid dye like a color filter 223. It can also 
carry out making the fluoran system coloring matter which becomes single and black as an 
example of the pigmentum nigrum color, and using it. and the color scheme black which mixed 
green system coloring matter and red system coloring matter can also be used. 
[0250] What is necessary is not to be limited to this, when using the liquid crystal display panel 
of this invention as a light valve of a projection mold indicating equipment, and just to make R 
light absorb as BM224 of the liquid crystal display panel which modulates R light, although all the 
above ingredients are black ingredients. 

[0251] Therefore, using coloring matter, natural resin can be dyed or the ingredient which 
distributed coloring matter in synthetic resin can be used. For example, what is necessary is just 
to combine two or more kinds in [ those ] one suitable sort from azo dye, anthraquinone dye, 
phthalocyanine dye, triphenylmethane dye, etc. It is desirable to use what has especially the 
relation of the complementary color. For example, when incident light is blue, BM224 is made to 
color it yellow. It cannot be overemphasized that it is desirable that it is close to 100% as for the 
rate of light absorption of BM224. The effectiveness that an absorption coefficient is desirable at 
50% or more is demonstrated greatly. 

[0252] Since between color filters 223 becomes indistinct [ the boundary section ], BM224a may 
be formed in the boundary section. 

[0253] In addition, BM224a may consist of metal thin films, such as chromium (Cr). However, 
since the rate of a light reflex of Cr is as low as 60%, when using the liquid crystal display panel 
21 as a light valve of a projection mold indicating equipment, a problem generates it. 
[0254] Hereafter, especially the display panel of this invention used as a light valve of a 
projection mold indicating equipment is explained, referring to - ( drawing 23 (a)) C drawing 24 
(c)). 

[0255] BM224 is formed in the opposite substrate 222 in order to make it optical leakage not 
occur from between pixels in a display panel 21. As a formation ingredient of BM224, chromium 
(Cr) is used from a viewpoint of a protection-from-light property. An intense light carries out 
incidence to the display panel 21 as a light valve used for drawin g 114 Projection mold indicating 
equipments, such as ( drawing 1 24 ) and ( drawing 79 ). Since 40% of the incident light which 
carried out incidence to BM224 is absorbed by BM224, a display panel 21 is heated and 
deteriorates. 

[0256] The display panel of this invention is using aluminum (aluminum) as a component of 
BM224a. Since aluminum reflects 90% of light, the problem of a display panel 21 being heated and 
deteriorating is lost. However, since it is bad as compared with Cr, as for aluminum, a 
protection-from-light property needs to form thickness thickly. As an example, the thickness of 
aluminum which acquires the protection-from-light property of 0.1 micrometers of thickness of 
Cr is 1 micrometer. That is, it is necessary to form in 10 times as many thickness as this. 
[0257] On the other hand, since TN liquid crystal display panel 21 etc. needs to carry out 
orientation of the liquid crystal molecule, it needs to perform rubbing processing. In case rubbing 
processing is performed, if irregular, poor rubbing will occur. Therefore, if aluminum is used for 
the opposite substrate 222 and BM224 is formed, irregularity occurs in a substrate 222 and good 
rubbing cannot be performed. 

[0258] In order to cope with this technical problem, in the opposite substrate 222, the display 
panel 21 of this invention forms a crevice 233 in the location which forms BM224 first, and it 
forms BM so that this crevice 683 may be filled. After a crevice's 233 applying a resist 1 151 to a 
substrate 222 as shown in ( drawin g 1 1 5 ) ( drawing 1 1 5 (a)), and performing patterning, it can 
form easily by etching with a fluoric acid solution ( drawing 1 1 5 (b)). The depth of a crevice is set 
to 0.6 micrometers or more 1 .6 micrometers or less, and is set to 0.8 micrometers or more 1 .2 
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micrometers or less still more preferably. The depth of this crevice 233 can be easily adjusted by 
adjusting etching time. 

[0259] in addition, the formed crevice 233 — a front face — that — for the ****** reason, to 
the substrate 222, inorganic materials, such as Si02 and SINx, are vapoi^deposited after forming 
a crevice 233 by 0.05-micrometer or more thickness 0.2 micrometers or less. 
[0260] Thus, aluminum thin film is vapor-deposited to the constituted crevice 233, and BM224 is 
formed in it ( drawing 1 1 5 (c)). Therefore, the heights by BM224 formation are not generated in 
the front face of the opposite substrate 222. Therefore, good rubbing can be performed. 
[0261] In order to raise protection-from-light nature if needed, the laminating of the metal thin 
film 224b set to BM from Cr or titanium (Ti) is carried out to aluminum thin film 224a in piles 
( drawing 23 (a), (b)). This metal thin film 224b is effective in making it aluminum thin film 224a 
not contact ITO of a counterelectrode 225 directly. It is because a galvanic action will corrode if 
the ITO thin film 225 contacts aluminum thin film 224a. 

[0262] In addition, the thin film which carries out a laminating may not be limited to two-layer, 
and three or more layers are sufficient as it. Moreover, the thin film which consists of organic 
materials, such as acrylic resin which it does not limit [ acrylic resin ] to a metal thin film and 
had carbon added, or a carbon simple substance, is sufficient as thin film 224b which carries out 
a laminating. For example, light absorption film 224b like ( drawin g 22 ) is illustrated. The 
thickness of BM which carried out the laminating of the thickness of BM of the monolayer of 
such aluminum film 224a or aluminum film 224a. the metal membrane 224b, etc. sets to 0.4 
micrometers or more 1 .4 micrometers or less, and is set to 0.6 micrometers or more 1 .0 
micrometers or less still more preferably. In addition, BM224 may be constituted from a 
monolayer of for example, not only this but aluminum film, and although it showed the case 
where it consisted of BM 224a and 224b. may carry out the laminating of the ingredient of a 
different kind to a multilayer, and may constitute it from ( drawing 23 (a)) and ( drawing 23 (b)). 
Henceforth, when not asking a monolayer and a laminating, generally it is referred to as BM224. 
[0263] Smoothing film 227a is formed on BM224 with which the crevice 233 was filled up 
( drawin g 1 1 5 (d)). As a formation ingredient of the smoothing film 227, inorganic materials, such 
as organic materials, such as acrylic resin, gelatin resin, polyimide resin, an epoxy resin, and poly 
BINIIRU alcoholic resin (PVA), or silicon oxide (Si02), and silicon nitride (SiNx), etc. are 
illustrated. In addition, it is desirable to adopt ultraviolet curing type resin especially. However, 
since transmission is good, when inorganic materials, such as Si02, have thermal resistance, and 
adopting as a light valve of a projection mold indicating equipment in a large wavelength band, 
they are desirable. 

[0264] As thickness of smoothing film 227a ( drawing 23 (a)). 0.2 micrometers or more 1.4 
micrometers or less are desirable, and it is desirable to constitute in 0.5 micrometers or more 1 .0 
micrometers or less especially. ITO as a counterelectrode 225 is formed on this smoothing film 
227a. ( Drawin g 23 (b)) is the configuration using the color filter 223 as smoothing film not using 
smoothing film 227a. 

[0265] When tiie smoothing film 227a and 227b is formed with inorganic materials, such as Si02, 
a front face is ground and graduated after forming the smoothing film 227. Polish processing is 
performed mechanically or chemically. Since Si02 is comparatively soft, it is easy to grind. A 
counterelectrode 225 is formed after performing polish processing ( drawin g 1 1 5 (e).). In addition, 
also when the smoothing film 227a and 227b is organic materials, it cannot be overemphasized by 
performing polish processing that the good smoothing film 227a and 227b can be formed. 
[0266] Moreover, after forming BM224 in a crevice 233 as other examples more thickly than the 
depth of a crevice 233, polish processing may be carried out and a front face may be graduated. 
It can consider as a configuration with which BM224 was exactly filled up into the crevice 233 by 
doing in this way. Since the metal of BM is soft as compared with the glass of the opposite 
substrate 222, it is easy to be ground. ITO as a counterelectrode 225 is formed in a front face 
after smoothing. Therefore, it is not necessary to form smoothing film 227a. Of course, 
smoothing film (insulator layer) 227a is thinly formed after grinding BM224 from a viewpoint of 
preventing an impurity being eluted from a substrate 222 rather than a smoothing function, and it 
is after that, A counterelectrode 225 may be formed. In this configuration, it functions as an 
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insulator layer and a protective coat rather than it calls it the smoothing film. Therefore, the very 
thin film is sufficient like the orientation film. In addition, the counterelectrode 225 is 
unnecessary when a liquid crystal display panel is IPS structure. Therefore, what is necessary is 
not to form a counterelectrode 225 in this case, but Just to form the orientation film on 
smoothing film 227a. Moreover, in the case of MVA mode, the concave heights by BM may be 
used for orientation control. 

[0267] in addition — ( — drawing 23 (a)) — ( — although BM224 considered as the metal 
multilayers containing aluminum or aluminum in drawing 23 (b)), it may not limit to this and you 
may form by the dielectric multilayers (interference film) which formed the dielectric film of a low 
refractive index, and the dielectric film of a high refractive index in the multilayer. 
[0268] Dielectric multilayers reflect the light of specific wavelength by optical interferential 
action, and there is no absorption of light on the occasion of reflection. Therefore, BM224 
without absorption of incident light can be constituted. 

[0269] Moreover, silver (Ag) may be used instead of aluminum. It is set to BM224 with high Ag 
and a reflection factor good [ Ag ]. In addition, Au etc. can be used. 

[0270] In addition, when adopting the interference film as BM224, the thickness of the thin film 
which constitutes BM224 sets to 1.0 micrometers or more 1.8 micrometers or less, and is set to 
1 .2 micrometers or more 1 .6 micrometers or less still more preferably. 

[0271] Moreover, the depth of a crevice 233 is set to 1.2 micrometers or more 2.2 micrometers 
or less, and is set to 1 .4 micrometers or more 1 .8 micrometers or less still more preferably. 
[0272] in addition, with the configuration of ( drawing 23 (a)) and ( drawing 23 (b)) It is not what 
is limited to this although a crevice 683 is formed in the opposite substrate 235 and BM224 is 
produced to this crevice 233. Without forming a crevice 233 in the opposite substrate 222, BM 
224a and 224b which consists of aluminum, Ag, a multilayer metal thin film, or interference film 
may be formed ( drawing 1 1 6 (a)), and smoothing film 227a may be formed on this BM224 
( drawin g 1 1 6 (b)). At this time, the thickness of smoothing film 227a sets to 1.0 micrometers or 
more 3.0 micrometers or less, and is set to 1.4 micrometers or more 2.4 micrometers or less still 
more preferably. Moreover, a front face may be ground for smoothing film 227a after formation 
( dra w ing 1 1 6 (c)). By grinding, the irregularity of BM224 is lost and the front face of the opposite 
substrate 222 is graduated. In addition, the electromechanical polish by chemical or electric 
polish and arc discharge by the mechanical polish deleted mechanically, etching, and electric 
corrosion is illustrated as polish. In addition, with [ irregularity ] an allowed value [ less than ], it 
cannot be overemphasized that it is not necessary to grind. Then, a counterelectrode 225 is 
formed ( drawin g 116 (d)). 

[0273] moreover — ( — drawin g 23 (a)) — ( — although [ drawing 23 (b)) ] a crevice 224 is 
formed in the opposite substrate 222 and BM224 is produced to a crevice 233, it may not limit to 
this, and a crevice 233 may be formed in the array substrate 221, and BM224 may be formed. In 
this case, the source signal line 228 or TFT242 grade is formed on BM224. Thus, by forming the 
crevice 233 of the array substrate 221 and forming TFT241 grade in this crevice 233, the front 
face of the array substrate 221 is also graduated and good rubbing can be carried out. In this 
case, as shown in ( drawin g 23 ), it is not necessary to form BM224 in the opposite substrate 
222. The crevice 233 of a pan or the array substrate 221 may be formed, and the signal line of 
source signal-line 228 grade, TFT, etc. may be formed in this crevice. Moreover, in addition, the 
smoothing film is formed after formation and the pixel electrode 230 is formed on this smoothing 
film. 

[0274] BM224 and a counterelectrode 225 are the circumferences of a viewing area, or the thing 
without a viewing area which it comes out and is connected electrically is desirable. Since a 
counterelectrode 225 is formed by ITO, its sheet resistance is [ this ] high. Therefore, it is for 
connecting BM224 which consists of ITO and the metallic material of a counterelectrode 225, 
and making sheet resistance low. What is necessary is for etching etc. to remove smoothing film 
227a of the part where BM224b and a counterelectrode 225 touch, and just to constitute so that 
BM224b and a counterelectrode 225 may touch directly when connecting within a viewing area. 
As for the case of this configuration, BM224b selects ingredients other than aluminum. It is for 
preventing the corrosion by the cell. 
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[0275] It is good to constitute on the other hand, so that smoothing film 227b may be formed on 
the source signal line 228 and the pixel electrode 230 may adjoin on the source signal line 228 in 
the array substrate 221 side. Thus, by constituting, the optical leakage from the periphery of the 
pixel electrode 230 is completely lost. 

[0276] However, the parasitic capacitance of the source signal line 228 and the pixel electrode 
230 becomes large in this case. In order to avoid the bad influence to the image display by this 
parasitic capacitance, it is good to reverse the polarity of the video signal impressed between 
the pixels which adjoin in a longitudinal direction. In addition, in ( drawing 23 ), the structure of 
TFT241 etc. unnecessary to explanation is omitted. Moreover, TFT241 is good to make it LDD 
(low doping drain) structure. 

[0277] When smoothing film 227b which becomes the array substrate 221 from an inorganic 
material after forming TFT241 etc. is formed with inorganic materials, such as Si02, after 
formation grinds smoothing film 227b, a front face is ground, and it graduates. Polish processing 
is performed mechanically chemically or electrically like smoothing film 227a. Especially when 
smoothing film 227b is formed by Si02. since Si02 is comparatively soft, mechanical polish is 
easy for it. 

[0278] After performing polish processing, the contact hole which connects TFT241 and the 
pixel electrode 230 to smoothing film 227b is formed, and the pixel electrode 230 is formed on 
smoothing film 227b. In addition, when performing polish processing for the smoothing film 227 
also in organic materials, such as polyimide, it cannot be overemphasized that good smoothing 
film 227b can be formed. Moreover, on TFT241 , a light-shielding film is formed with the metal of 
the source signal line 228 or a gate signal line, and it shades so that light may not carry out 
incidence to TFT241. 

[0279] In order to make the liquid crystal layer 236 into predetermined thickness, the column 245 
which consists of dielectric materials or a conductor ingredient is formed on the array 221 which 
meets BM224 top or BM224 ( drawing 24 ). Let the height of a column be the thickness of the 

liquid crystal layer 226. 

[0280] In addition, as illustrated to ( drawing 22 ), it is good for a display panel 21 to form an 
antireflection film 229 or to carry out optical coupling of the acid-resisting substrate 1111 by the 
optical coupling material 1 26 ( d rawin g 1 1 1 (a)). 

[0281] Thus, by constituting, the light reflected by the interface of a display panel 21 and air is 
controlled, and efficiency for light utilization improves. 

[0282] Moreover, even if dust adheres to the front face of a display panel 21, there is also an 
advantage of not carrying out image formation on a screen. The ( drawing 1 1 1 (b)) is the 
configuration of having attached the micro-lens substrate 1112 in the display panel 21, and the 
( drawin g 1 1 1 (c)) is the configuration of having attached the acid-resisting substrate 229 in the 
micro-lens substrate 1112. 

[0283] In addition, in ( drawing 23 ), the pixel electrode 230 may not be limited to a transparency 
mold, and a reflective mold is sufficient as it. Moreover, as indicated in the case of the reflective 
mold ( drawing 1 26 drawing 131 ), you may make it the shape of the teeth of a saw. Moreover, as 
indicated to ( drawing 27 ), it is good also as a transflective specification. 

[0284] ( Drawin g 23 (a)) It cannot be overemphasized that the display panel 21 of this invention 
explained by - ( drawin g 23 (c)) can be used only as a light valve of a projection mold indicating 
equipment also as display panels, such as Personal Digital Assistants ( drawin g 93 ), such as a 
light valve of the drawin g 1 50 Viewfinder of this invention etc. or a head mount display, and a 
video camera of ( drawing 91 ), a personal computer of ( drawin g 100 ), or a liquid crystal 
television. As mentioned above, it cannot be overemphasized that the display panel of this 
invention is diverted to the graphic display device of other this inventions etc., and can be 
constituted freely. 

[0285] ( Drawin g 24 ) is the configuration which formed addition capacity in the opposite 
substrate 222 side in addition to the configuration of ( drawing 23 ). An insulator layer (dielectric 
film) 246 is formed on a counterelectrode 225, and the addition capacity (storage capacitance) 
electrode 247 is formed on the insulator layer 246. That is, the capacitor is formed by using a 
counterelectrode 225 and the addition capacity electrode 247 as an electrode. 
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[0286] The addition capacity electrode 247 and the drain terminal 244 are connected by the 
connection 245 which consists of conductor ingredients, such as a metal. Therefore, the addition 
capacity of each pixel will be formed on the counterelectrode. In addition, the electrode of 
addition capacity is not limited to the addition capacity electrode 247 and a counterelectrode 
225, and is good also as the addition capacity electrode 247 and BM224. Moreover, the addition 
capacity electrode 247 may be formed with transparent electrodes, such as ITO, and may be 
formed with a metallic material. 

[0287] A connection 245 functions also as a spacer which maintains the liquid crystal layer 226 
at predetermined thickness. Moreover, a connection 245 may form carbon etc. 
[0288] Addition capacity is formed in the opposite substrate 222 side as mentioned above 
because it becomes impossible to take the spacer which forms addition capacity in the array 
substrate 221 side when pixel size becomes small. Of course, addition capacity may be made 
into trench structure and may be formed in an array substrate side. However, with trench 
structure, since structure is complicated, a manufacturing cost becomes high and the technical 
problem that the manufacture yield falls occurs. However, it may be unable to adopt. In addition, 
the addition capacity of both by the side of an array substrate and an opposite substrate may be 
formed. 

[0289] On the other hand, the opposite substrate 222 top does not have a counterelectrode 225 
and structures other than BM224, and a counterelectrode 225 is a solid ground electrode and 
has the advantage that potential is stable. 

[0290] As for the addition capacity electrode 247, it is desirable to make it in agreement with 
BM224 formation location, and to form, as shown in ( drawing 25 ). Even if it forms the addition 
capacity electrode 247 with a metallic material, it is because a numerical aperture does not fall. 
Of course, when forming the addition capacity electrode 247 with transparent electrodes, such 
as ITO, it can cross throughout pixel size and the addition capacity electrode 247 can be formed. 

[0291] A connection 245 is formed so that it may become the dotted-line section of ( drawing 

25 ). When the addition capacity electrode 247 is formed by ITO etc., since it is hard, it can be 
hard to take contact to a connection 245 and ITO. Therefore, it is desirable to form in the part 
which takes a connection 245 and contact with comparatively soft metallic materials, such as 
aluminum. 

[0292] ( Drawing 26 ) is the representative circuit schematic of the configuration of ( drawing 
24 ). TFT241 is formed near the intersection of the source signal line 228 and the gate signal line 
261. The source terminal 243 of TFT241 is connected with the source signal line 228, and the 
gate terminal 242 is connected with the gate signal line 261. The drain terminal 244 of TFT241 is 
connected to the pixel electrode 230 and the connection 245. Moreover, the drain terminal 244 is 
connected with the pixel electrode 230. One common electrode of addition capacity and a liquid 
crystal layer is a counterelectrode. 

[0293] Moreover, if a counterelectrode 245 is separated as 245a and 245b as shown in ( drawing 

26 (b)), a signal or an electrical potential difference can be impressed to one [ addition capacity 
and ] electrode of liquid crystal according to an individual. 

[0294] That is, the signal reversed in every field (frame) is impressed to a or b terminal. The 
potential of the pixel electrode 230 can be operated by impressing a signal to a or b terminal. 
Therefore, the signal which will impress the pixel electrode 230 to the source signal line 228 if a 
signal is impressed so that the standup electrical potential difference (1.0\/-3.0V) of liquid 
crystal may be impressed is low for a or b terminal by the standup electrical potential difference, 
and can be made it. Therefore, since signal amplitude of the source driver IC can be made small, 
power consumption can be reduced. 

[0295] Although examples ( drawing 24 ), such as ( drawing 22 ) and ( drawing 23 ), explained the 
pixel electrode 230 as a transparent electrode which consists of ITO etc., it cannot be 
overemphasized that you may be the reflector or reflective film with which the reflector with 
which it does not limit to this and the pixel electrode 230 consists of a metal etc. is sufficient 
with the film, and a counterelectrode consists of a metal or dielectric interference film. The 
display panel of this invention explained on these specifications as mentioned above can consist 
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of a transparency type, a reflective type, or all. 

[0296] ( Drawing 27 ) is an example in case a pixel 230 is a reflective mold. However, it has 
opening 272 in a part of reflective pixel. From this opening, the light from a back light 16 
permeates and it can also use also as a transparency mold. When especially the liquid crystal 
layer 226 is PD liquid crystal, a polarizing plate is unnecessary to light modulation. Therefore, an 
image can be enough displayed also by the small opening 272. Moreover, when ** also reflects 
outdoor daylight by the reflective film 273 not using a back light, it can use as a display of a 
reflective mold. 

[0297] In addition, in ( drawin g 27 ), although the color filter 223 is formed in the interior of a 
display panel 21 (liquid crystal layer side), it may form or arrange a color filter 223 to the exterior 
(field which touches air) of a display panel 21. 

[0298] The reflective film 273 is formed with aluminum (aluminum), chromium (Cr), a metal (Au), 
or silver (Ag) in the front face. Moreover, two or more metallic materials, such as titanium (Ti) 
and chromium (Cu), are formed in the shape of a layer for the reason for raising adhesion with a 
substrate 221 etc. Moreover, what vapor-deposited the ITO electrode on the interference film 
which consists of dielectric multilayers is sufficient as the reflective film 273. 
[0299] The insulator layers 246, such as Si02 and SiNx, are formed in the front face of the 
reflective film 273 by 0.1 -micrometer or more thickness 1 micrometer or less. The pixel 
electrode 230 which consists of ITO is formed on this insulator layer 246. This pixel electrode 
230 is connected with the drain terminal of TFT as a switching element 241 as shown in 
( drawing 24 ). 

[0300] On the other hand, the reflective film 273 functions also as a common electrode. 
Therefore, the reflective film 273 is electrically connected by the periphery of a display panel 21 
so that it may become the potential of a common electrode. The potential of this common 
electrode is the potential of a counterelectrode 225 usual. Moreover, when dielectric multilayers 
consider as the reflective film, the transparent electrode (ITO) formed in the lower layer or the 
upper layer of these dielectric multilayers turns into a common electrode. 

[0301] Moreover, a reflector 273 is the uniform film except opening 272. That is, it has the shape 
of a solid electrode which counters common to each pixel electrode 230. Of course, the 
configuration that leave not the thing to limit in the shape of a solid electrode but some 
connections, patterning may be carried out so that it may correspond to each pixel, and 
patterning of the reflective film 273 was carried out by making two or more pixels into a group 
may be used. 

[0302] In addition, the reflective film 273 or the whole pixel electrode may be used as a 
transparent electrode by forming metal thin films, such as aluminum and Cr, thinly at the shape 
of a half mirror. In this case, it is not necessary to form opening 252 separately. It is because it 
is half^ransparency as a whole. 

[0303] Moreover, minute heights are formed in the reflective film 273 or the pixel electrode 230 
by the metal thin film or the insulator layer. Or a minute crevice or heights is formed by etching 
said film. The metal thin film used as a reflector is formed in these concave or heights by 
vacuum evaporationo, and it considers as a reflector, or said concave heights top — an insulator 
layer etc. — one layer — or two or more layers are formed and a reflector is formed on it. 
[0304] By forming a metal thin film in concave or heights as mentioned above, inclination sticks 
moderately and the level difference of concave or heights can form the concave heights which 
change smoothly. Thus, the angle of visibility of a display panel is expandable by constituting. In 
addition, as for concavo-convex height, it is desirable to be referred to as 0.2 micrometers or 
more 1 .Smicro or less. 

[0305] Moreover, even if it is the case where a pixel electrode is a transparency mold, it is 
effective to form the ITO film in piles and to form a level difference. It is because incident light 
diffracts with this level difference and display contrast or an angle of visibility improves. 
[0306] In addition, the hole of the light which a hole 272 does not mean only a perfect hole and 
has light transmission nature is available for the configuration which forms a hole 272 in a 
reflector 273. The hole of light means that it has light transmission nature. For example, it is the 
hole which has light transmission nature, such as ITO. A metal thin film is formed on an ITO 
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electrode, said metal thin film is etched and a hole 272 is formed. From this hole 272 of ITO, 
outgoing radiation of the light from a back light is carried out. A metal thin film reflects outdoor 
daylight. Moreover, ITO and a metal thin film carry out light modulation of the liquid crystal 226 
with the impressed electrical potential difference. 

[0307] Storage capacitance 262 is constituted by the above configuration by using the pixel 
electrode 230 and the reflective film 273 as an electrode. Therefore, the reflective film 273 has a 
pixel in accordance with the function used as a reflective mold, and the function as storage 
capacitance 262. 

[0308] In addition, in ( drawing 27 ), it is thickly [ part / of A ] high in color purity, and the part of 
B is thin, or the color filter 223 forms color purity low. It is because the light from opening 272 
carries out incidence of the part of A. That is, since the part of A is a part which functions as a 
transparency mold, it needs to make color purity of a color filter high. Since the part of B is a 
part which functions as a reflective mold, incident light penetrates a color filter 223 twice. 
Therefore, as compared with the case of a transparency mold, one half of thickness can also 
hold the same color purity. Therefore, the thickness of a color filter 223 is good in it being thin. 
Or even if color purity is low, it is good in optical limit width of face being wide. That is, a center 
section is thick and a color filter 223 forms a periphery thinly. 

[0309] Therefore, in the display panel of a transflective specification, what formed thickness 
distribution of a color filter corresponding to the location of opening 272, or formed color purity 
or spectral distribution is adopted. 

[0310] ( Drawing 27 (b)) is the representative circuit schematic of ( drawing 27 (a)). Liquid 
crystal is pinched between the pixel electrode 230 and a counterelectrode 225, and it has 
become one capacitor, and has storage capacitance (capacitor) 262 by using the pixel electrode 
230 and the reflective film 251 as an electrode. 

[031 1] In addition, other switching elements, such as a thin-film diode (TFD) or a varistor, are 
sufficient as TFT271. Moreover, it does not limit and two or more switching elements 271 may be 
connected [ one ]. Moreover, as for TFT, it is desirable to adopt LDD (low doping drain) 
structure. 

[0312] In addition, the structure where a display panel can be used also with a reflective method 
or the transparent mode is called a transflective method in this way. 
[0313] In addition, what considered the pixel electrode as the half mirror configuration is 
contained in a transflective method. For example, there is a method which vapor-deposits Or 
etc. thinly to the pixel electrode which consists of ITO, and constitutes it in it. 
[0314] In addition, in the graphic display device of a transflective specification, what the 
electrical potential difference impressed to the liquid crystal layer 226 in the time of using a 
display panel 21 in reflective mode and the time of using it by the transparent mode is changed 
for (the (electrical-potential-difference V)-liquid crystal layer transparency (T) property of 
driving a liquid crystal layer is changed) is effective. It is because the directivity of incident light 
etc. differs and a display condition changes in the time of using it in the state of the time of 
using the liquid crystal display panel 21 as a transparency condition, and reflection. 
[0315] When using it in the state of transparency generally, in order to mainly use forward 
scattering, it is necessary to improve the dispersion condition of a liquid crystal layer etc. 
Therefore, the electrical potential difference impressed to the liquid crystal layer in the maximum 
white display in a normally white mode is made low (it starts and carries out to below an 
electrical potential difference). For example, it starts, and it will be made 1.8V etc. if an electrical 
potential difference is 2V. Conversely, it starts, and carries out to carrying out more than an 
electrical potential difference 2.5V etc., the dispersion property of the liquid crystal layer 226 
considers the condition of having fallen for a while as the maximum white display, and a V-T 
property (gamma curve) is set up. 

[0316] When using with a reflective mold, in order to use both a backscattering and forward 
scattering, the electrical potential difference impressed to a liquid crystal layer by the maximum 
white display is made higher than the time of using in the state of transparency (it carries out 
more than the standup electrical potential difference of a liquid crystal layer). This change is 
performed by making it the power-source on-off switch of a back light interlocked with. 
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Depending on the class of liquid crystal display panel, and the mode, the applied voltage in the 
maximum white display or the maximum black display differs. This setup becomes reverse in a 
normally white display and a normally black display (it carries out). 

[031 7] Anyway, the technical thought indicated on these specifications is changing a V(applied 
voltage)-T (permeability) property in the time of using the time of using a transflective 
specification display panel in the state of transparency (transparent mode) in the state of 
reflection (reflective mode). 

[0318] The change of a V-T property creates beforehand ROM for transparency conditions, and 
ROM for reflective conditions, and what (a ROM address is switched) a required electrical- 
potential-difference value is changed for on a ROM table can realize easily. Of course, the 
change of this ROM address may be interlocked with the power^source on-off switch of a back 
light. Moreover, turning on a back light auxiliary, although a display panel 21 may be used with a 
reflective mold, then another ROM may be prepared and set (incorporating). Moreover, it is 
desirable to change a V-T property (gamma curve) according to the lighting reinforcement of a 
back light and the lighting reinforcement of outdoor daylight. 

[0319] If modification of a gamma curve detects reinforcement, such as outdoor daylight, by the 
phot sensor, and the detected data are processed on a data-processing means or ROM tables, 
such as CPU and a microcomputer, and are performed, it is easy. Moreover, the configuration or 
method which is interlocked with brightness BORIUMU of the back light which an observer can 
change, and is changed is also considered. 

[0320] Moreover, the mode which modulates the circular polarization of light is used for a liquid 
crystal layer. It is desirable to arrange a phase film to the optical incidence and the outgoing 
radiation side of a liquid crystal panel, and to operate the linearly polarized light. Moreover, a 
polarizing plate is independent, and combines and uses the film of a reflective mold and an 
absorption mold etc. With a natural thing, PD liquid crystal of polarizing plate loess etc. may be 
used. 

[0321] Moreover, an observer's location or the location of an eye is detected by the camera and 
the infrared sensor, and you may make it change a gamma curve so that it may become the 
optimal contrast display and display brightness. Moreover, it is good, even if it judges the optimal 
display condition from the reinforcement of outdoor daylight etc. and changes a gamma curve 
from this judgment result dynamically or statically (even if it changes). 

[0322] It is easily realizable if a phot sensor detects the quantity of light or the reflected light 
etc. which carries out incidence also of these configurations to a display panel 21. Moreover, it is 
also desirable to change a gamma curve according to the class of drive methods (1H reversal 
drive, a 1 -dot reversal drive, 1 field reversal drive, etc.) of a display panel. It is easily realizable, if 
fastidious and you will make it a drive method changeover switch interlocked with. Moreover, a 
gamma curve may be changed by a normally white display and normally black display with a 
natural thing. 

[0323] It is effective to display reinforcement, such as outdoor daylight, on the display of a 
display panel. With the reinforcement of outdoor daylight, although a back light should be used, it 
judges whether it is no and illustrates to an observer. 

[0324] Moreover, or it makes it display it on a display panel as under lighting while turning on a 
back light, it is desirable to make an indicator lamp (annunciator) turn on (display) and to make 
an observer understand. 

[0325] By approaching the light modulation layers 226, such as PD liquid crystal, and forming a 
scattering layer, it is large in the angle of visibility of a display panel, and display contrast can be 
made high. That is, a usual state scattering layer is formed in contact with the liquid crystal layer 
226. 

[0326] What added the titanium particle to the acrylic resin used in the liquid crystal layer 226 is 
illustrated as a usual state scattering layer. Moreover, what added the dispersion particle to what 
added the dispersion particle to the epoxy resin, gelatin resin, polyimide resin. Teflon resin, 
polyester resin, and urethane resin is illustrated. In addition, the ingredient of a different 
refractive index may be mixed or you may use. It is because it will become cloudy if the 
ingredient with which refractive indexes differ is mixed. In addition, the configuration of having 
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stiffened acrylic resin, adding little liquid crystal to non-hardened acrylic resin, and holding a 
dispersion condition may be used. 

[0327] The above-mentioned usual state scattering layer may use also [ film / of ( drawin g 
27 ) / orientation ], and it may form between the orientation film and a color filter 223, or it may 
be formed between the orientation film and the liquid crystal layer 226. Moreover, you may form 
before and after the pixel electrode 230. Moreover, it cannot be overemphasized that the above 
thing can apply to other this inventions. 

[0328] Moreover, a usual state scattering layer may not be limited only to a solid-state, and gel 
and a liquid are sufficient as it. Moreover, three or more kinds of ingredients may be mixed. 
Moreover, a usual state scattering layer may be scattered by making not only a resin 
independent but liquid crystal contain. Since specific inductive capacity is large and it is hard to 
generate a voltage drop, liquid crystal is desirable. Specific inductive capacity is good to choose 
or more 5 ten or less ingredient. In addition, it is good also as a usual state scattering layer using 
opal glass etc. Moreover, what oxidized aluminum may be used. 

[0329] It cannot be overemphasized that the matter about these gamma curves is applicable to 
other indicating equipments of this invention, a projection mold indicating equipment, or a head 
mount display. Moreover, it cannot be overemphasized that it is applicable also to the display 
panel of not the thing limited to a transflective type display panel but a reflective mold or a 
transparency mold and a display. Moreover, it is good also as a configuration which used the 
pixel electrode 230 whole as the transparency mold, and used the counterelectrode 225 as the 
reflector, and formed opening 272 in the part corresponding to each pixel of said reflector. 
[0330] The opening 272 of the reflective film 273 is formed in the center section of the pixel 230 
as shown in ( drawing 28 (a)), and also it may be formed in a periphery like ( drawing 28 (b)). 
Moreover ( drawin g 28 (c)) may be formed in the shape of a stripe like. In addition, it is good also 
considering the periphery of a pixel 230 as opening in constituting circularly. Moreover, it is good 
also considering the clearance between contiguity pixels as opening 272. 
[0331] In the configuration of ( drawing 28 (a)), considering physical relationship of a source 
signal line, a gate signal line, and the pixel electrode 230 as the relation of ( drawing 153 ) 
contributes to the numerical aperture rise on parenchyma. It is because a pixel electrode is 
formed on protection-fi'om-light matter, such as a source signal line, and this formed pixel 
electrode is used as a reflector. 

[0332] As shown in the ( drawin g 153 (b)), the source signal line 228, the gate signal line 261, 
TFT that is not illustrated are formed on the array substrate 221. The smooth film 227 is formed 
on these. Moreover, the pixel electrode 230 is formed on the smooth film 227. The pixel 
electrode 230 is formed with a transparent electrode, and forms the reflective film 1531 which 
becomes the periphery of this transparent electrode from aluminum, Cr, Ag, or the interference 
film. The reflective film 1531 may be formed in the lower layer of the pixel electrode 230, or may 
be formed on the pixel electrode 230, or whichever is sufficient as it. 

[0333] A reflector 273 is formed in a location which laps with source signal-line 228 grade. Since 
the source signal line 228 is formed with protection-from-light ingredients, such as aluminum, 
light does not penetrate it. A pixel formation field can be used effectively by forming a reflector 
on this field that does not carry out light transmission. 

[0334] It is necessary to form both a reflective field and a transparency field in a transflective 
type display panel. As for a reflective field, it is natural not to penetrate light. On the other hand, 
the source signal line 228 does not penetrate light, either. Therefore, if a reflective field is 
formed on the source signal line 228, the field which can be used as a reflector will be expanded. 

[0335] Moreover, it also sets to ( drawin g 153 ) and they are the pixel electrode 230 and the 
reflective film 273 (however, in this case, since it is functioning as a mere electrode, it does not 
limit to the reflective film.). Even if it is transparent electrodes, such as ITO, while it is good, it is 
desirable to constitute the addition capacity 262. 

[0336] By piling up on the source signal line 228. as shown in ( drawing 1 53 ), the electric field 
fi'om the source signal line 228 can be shielded. Therefore, the abnormality orientation of a liquid 
crystal molecule is not generated. However, it is good to enforce the drive approach shown since 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/12/27 



JP.2001-210122,A [DETAILED DESCRIPTION] 



37/84 ^— V 



the parasitic capacitance of the source signal line 228 and the pixel electrode 230 may become 
large in this case ( drawin g 30 ( drawin g 29 )). The same is said of the configuration in which the 
pixel electrode has lapped with the source signal line (gate signal line) like this ( drawing 134 
( drawing 24 ( drawing 23 ( drawing 22 )))). ( Drawin g 29 ) etc. — the drive approach is explained 
later. 

[0337] ( Drawin g 1 34 ) is the configuration which formed the color filter 223 in the array 
substrate 221 side. ( Drawing 27 ) etc. — **** — although the color filter 223 was formed in the 
opposite substrate 222 side, the display panel of this invention etc. may not be limited to this, 
and as shown in ( drawing 134 ), a color filter 223 may be formed in the array substrate 221 side. 

[0338] As shown in ( drawing 1 34 ), TFT241, a source signal line (not shown), etc. are formed in 
the array substrate 221. On the array substrate 221, in order to control the irregularity by 
TFT241 grade, the smoothing film 227 which consists of transparence resin is formed. It is the 
same as that of the matter about the quality of the material of the smoothing film 227, thickness, 
etc. ( drawing 27 ( drawing 23 )). This smoothing film 227 is formed also on TFT241, and it 
functions also as an insulator layer while it turns into a protective coat of TFT241. The color 
filter 223 (R, G, B or cyanogen (C), yellow (Y), magenta (M)) in three primary colors is formed on 
the smoothing film 227. In addition, you may make it function as ( drawin g 23 (b)) having 
explained the color filter 223 as smoothing film. Moreover, the smoothing film 227 may be formed 
on a color filter 223, and a color filter 223 may be formed on the pixel electrode 230. In this 
case, the pixel electrode 230 is good also as a reflector. 

[0339] A color filter 223 may be filled up with an optical dispersing agent, and moderate optical 
diffusibility may be given. Moreover, it is effective to also make an angle of visibility expand to 
the color filter itself by forming minute irregularity. Moreover, since a red color filter cannot take 
color purity easily, its little blue thing for which it is made to mix, and sees and the upper color 
purity is raised is also effective. Moreover, the color filter of three primary colors each may be 
formed in piles, and may be operated as BM in an adjoining part. Moreover, you may use as a 
spacer by making in agreement with the thickness of the liquid crystal layer 226 the thickness 
which accumulated the color filter and was accumulated on the source signal line. 
[0340] It can be made to function as electric-field shielding by forming a color filter in tops, such 
as a source signal line. Furthermore, the film which consists of a conductor can be formed on it, 
and the electric field from a source signal line can be completely shielded by fixing to 
predetermined potential. Therefore, cannot generate the optical leakage by the abnormality 
orientation of liquid crystal, and it can be carried out. 

[0341] On TFT241, BM224 which consists of matter which made carbon black mix in an acrylic is 
formed. This BM224 shades the light which carries out incidence to TFT. In addition, the 
ingredient explained as BM224 ( drawing 23 ( drawing 22 )) can be used. 
[0342] However, if resin is formed, exfoliation will tend to generate BM224. Resin BM 224 is 
because adhesion is bad. Therefore, as shown in ( drawing 134 ), the pixel electrode 230 is 
formed also on BM224. The pixel electrode 230 presses fl-om BM224, and controls exfoliating. 
Moreover, the pixel electrode 230 covers a color filter 223 top while making it connect with the 
drain terminal of TFT241 through a contact hole. 

[0343] In addition, a common electrode ( drawing 27 ) (see the common electrode 274) may be 
formed on the array substrate 221, and a color filter 223 may be sandwiched between this 
common electrode and the pixel electrode 230. This common electrode and the pixel electrode 
230 turn into an electrode of the addition capacity 262. Moreover, a display panel can be made 
into a reflective mold or a transflective type while the same configuration as ( drawin g 27 ) is 
realizable by using this common electrode as the reflective film 273. 

[0344] It is effective in improvement in a numerical aperture etc. to add the micro-lens array 
1 112 to a display panel 21. The configuration which added the micro-lens array 1 1 12 is shown in 
( drawin g 1 26 ). 

[0345] First, before explaining ( drawin g 126 ), the projection mold display which used the display 

panel 21 of ( drawing 126 ) as a light valve is explained using ( drawing 124 ). 

[0346] In ( drawing 126 ), 21 is the display panel of this invention. A display panel 21 is formed in 
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a reflective mold or a transflective type. Moreover, in order to cool a display panel, the heat sink 
805 is attached in the rear face. As for a heat sink, cooling air is sprayed with a sirocco fan. 
Moreover, it may include in a case by making a polarization beam splitter (PBS) 871 and a display 
panel 21 into one, the inside of this case may be filled up with the hydrogen of two to 8 
atmospheric pressure, and you may cool by making this hydrogen flow. Hydrogen is because 
refrigeration capacity is high. Moreover, you may cool by being filled up with alkaline water in a 
case. Since a display panel 21 and PBS871 are made one by optical coupling layer 126a, water 
does not permeate near the image formation side of a display panel 21, and even if water Is 
heated and fluctuation arises, the strain of an image is not produced. 

[0347] In addition, although ( drawin g 124 ) was set to cube-like PBS, it is not limited to this, and 
tabular PBS is sufficient as it, and it may not be limited to a polarization discrete type, and a 
dichroic mirror, a half mirror, etc. are sufficient as it. moreover, the optical coupling layer 1269 - 
- not restricting — also carrying out — it is not required. However, the unnecessary reflection 
of efficiency for light utilization [ a border and ] improves by what (it arranges) is formed. 
Moreover, in PBS etc., the light absorption film or a light absorption member is attached in 
addition to the field through which a light effective in image display passes (invalid field). For 
example, it is applying a black coating etc. By forming a black coating etc., the light reflected 
irregularly in inside, such as dichroic mirrors, such as PBS, can be absorbed, and display contrast 
can be improved. 

[0348] A polarizing plate (polarization film) 1 241 is arranged in the optical outgoing radiation side 
of PBS871. Thus, display contrast can be raised by arranging a polarizing plate 1241 and making 
the polarization shaft of a polarizing plate 1 241 in agreement with the polarization shaft of 
PBS871. A polarizing plate 1241 is directly stuck on PBS. Moreover, optical coupling layer 126b 
is arranged also between a polarizing plate 1241 and lens 795b. This optical coupling layer 126b 
functions also as an object for cooling of a polarizing plate 1241. moreover, optical coupling layer 
126b — not preparing — between lens 795b and a polarizing plate 1241 — hydrogen — 
restoration — or it may be made to flow and polarizing plate 1241 grade may be cooled. 
[0349] Incidence of the light 18 emitted from the discharge lamp 791 is carried out to a dichroic 
mirror 533. An ultrahigh pressure mercury lamp (UHP lamp), a metal halide lamp, a xenon lamp, 
and a halogen lamp are illustrated, in addition, as for a discharge lamp 791, a krypton lamp, a 
tungsten lamp, white LED, and a fluorescent lamp (lamp) are illustrated as small application 
expansion. It is reflected with a concave mirror (a parabolic mirror, ellipsoidal mirror) 792, and a 
part of light 18 emitted from the discharge lamp 791 is emitted to a front face. 
[0350] Dichroic mirrors 533B, 533G, and 533R change an include angle to the direction of an 
incident angle of the main light game of light 18, respectively, and are arranged. Dichroic mirror 
533B reflects blue (B) optical 18B, 533R reflects red (R) optical 18R, and 533G reflect optical 
18G of green (G). Since dichroic mirrors 533B, 533R, and 533G change an inclination and are 
arranged, as for Light 18B, 18R, and 18G, the include angle of a chief ray changes. 
[0351] ( Drawing 125 ) is an explanatory view for explaining the description of the block diagram 
of the conventional display panel, or the display panel of this invention. Incident light 1 8B shown 
in ( drawin g 124 ) is set to 18a1, incident light 18R is set to 18b1, and incident light 18G are set 
to 18C1. 

[0352] One micro-lens 18b is arranged corresponding to three reflectors 230a, 230b, and 230c. 
Since incidence of the incident light 18b1 is carried out perpendicularly, it turns into the 
reflected light 18b2 of the same path. Since incidence of the incident light 18b1 is carried out 
perpendicularly, it turns into the reflected light 18b2 of the same path. 

[0353] In order to carry out incidence of the incident light 18c1 at an include angle theta 1 to 
reflector 230c, it turns into the reflected light 18c2, and on the other hand, in order to carry out 
incidence of the incident light 18a1 at an include angle theta 2 to reflector 230a, it turns into the 
reflected light 1 8a2. Therefore, although incidence of the reflected light 1 8b2 is again carried out 
to a micro lens 186, incidence of the reflected light 18a2 and 18c2 is not carried out to a micro 
lens. Incidence of saying [ not carrying out incidence ] will be carried out to a projector lens 797 
through PBS871. Therefore, in the projection mold indicating equipment of ( drawin g 124 ), color 
balance is not maintained or efficiency for light utilization gets very bad. 
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[0354] In order to cope with this technical problem, the display panel of this invention gives and 
constitutes the predetermined include angle theta 3 in Reflectors 230a and 230c, as shown in 
( drawing 1 26 ). in addition — drawing 1 26 etc. — although it sets and a drawing is two- 
dimensional [-like ], it cannot be overemphasized in fact that reflector 230 grade may be formed 
in the shape of 3rd curve. Moreover, a micro lens 186 is not limited in the shape of a 
SHIRINIDORI cull lens, either, and it cannot be overemphasized that a single lens or a biconvex 
lens is sufficient. Moreover, although what is necessary is Just to constitute a micro lens 186 so 
that it may have forward power, what has negative power depending on the case may be 
adopted, or you may use combining a micro lens with forward power and negative power. 
[0355] The include angle theta 3 (DEG.) of Reflectors 230a and 230c is set to 2 <=theta3 <=12, 
and is preferably set to 3 <=theta3 <=8. Moreover, in case the inclination of a reflector forms the 
smoothing film 246, it is formed using the La Stampa technique, or should just form a glass 
substrate 221 using chemical etching or a mechanical polish technique. 

[0356] By leaning and forming Reflectors 230a and 230c, as shown in ( drawin g 1 26 ), the path 
18a2 the same [ incident light 18a1 ] or similar will be passed, and, as for the reflected light 18c2 
of incident light 18c1, a chief ray will pass the similar or same path similarly. Therefore, since 
incident light 18a2, 18b2, and 18c2 will carry out incidence also of any to a micro lens 186 again, 
they can raise efficiency for light utilization sharply. 

[0357] In addition, although it considers as the magnitude of an include angle with same include 
angle theta 3 of reflector 230c and include angle theta 3 of reflector 230a, it may not limit to 
this, and you may make it change in ( drawing 1 26 ). Moreover, an include angle may be given 
also to reflector 230b. Moreover, eccentricity of the include angle of a reflector 230 may be 
carried out. 

[0358] A conflguration of being more concrete ( drawin g 126 ) is illustrated in the drawing Fig. of 
( drawing 1 27 ). In ( drawin g 1 27 ), the micro-lens array 183 forms a micro lens 186 by La 
Stampa, forms the heights of a micro lens 186, and is carrying out the mold of the crevice with 
low melting glass 1271. As for the focal distance of a micro lens 186, it is desirable that it takes 
2.5 or more times for 5 or less times of the diameter (or diagonal length) of a micro lens in air. in 
order [ in addition, ] to raise color purity further — a counterelectrode 225 top — or it is 
desirable to form a color filter on the pixel electrode 230. 

[0359] However, as shown in ( draw ing 1 27 ), when it constitutes, the thickness of the liquid 
crystal layer 226 differs. If thickness differs, color nonuniformity will arise, or light modulation 
effectiveness is reduced. For example, it will differ from the thickness t1 of reflector 230b. and 
the thickness t2 of the edge section of reflector 230c. It is the configuration of ( drawin g 128 ) 
which was coped with in this technical problem. The smoothing film 227 is formed on a reflector 
230. Thus, liquid crystal thickness 226 can be made into fixed thickness by constituting. The 
smoothing film 227 of ( drawing 1 28 ) may be transposed to a color filter. Moreover, irregularity 
may be formed so that spacing with a reflector 230 may be made uniform at the opposite 
substrate 222. 

[0360] In the configuration of ( drawin g 128 ), if the refractive index of the smoothing film 227 Is 
made higher than the liquid crystal layer 226 ( drawing 129 ), as it is shown, in case it becomes a 
low include angle when incidence is carried out to the smoothing film 227, and it reflects with a 
reflector 230 and incident light 18a carries out outgoing radiation of the smoothing film 227 
again, it can also be made into 18d of outgoing radiation light near almost perpendicularly. 
Therefore, it is desirable to make the refractive index of the smoothing film or less [ 0.05 or 
more ] into 0.2 to the fluorescence refractive index of the liquid crystal layer 226. It is desirable 
to carry out to 0.1 5 or less [ further 0.08 or more ]. 

[0361] However, although the thickness of the liquid crystal layer 226 becomes fixed also in a 
configuration in ( drawin g 128 ), the technical problem that distance differs, respectively 
generates even each pixel electrode 230 and a counterelectrode 225. If distance differs, strength 
will arise in the applied voltage to the liquid crystal layer 226. This is directly linked with poor 
light modulation. 

[0362] The configuration to this technical problem is a configuration of ( drawing 130 ). The pixel 
electrode 230 is formed with the transparent electrode. The reflective film 273 insulated by the 
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smooth film 227 is formed in the lower layer of the pixel electrode 230. 

[0363] First, in order to form the irregularity of the reflective film 273, low melting glass and 
photo-curing resin are applied to the array substrate (silicon based substrate) 221 . Besides the 
La Stampa technique is used and irregularity is formed. Concavo-convex immobilization is 
performed by irradiating heating or light. 246 is photo-curing mold resin, and when the array 
substrate 221 is transparence, the concavo-convex film 246 which is photoeffect mold resin 
should just irradiate ultraviolet-rays light from the direction of A on the back. In the case of light 
impermeability material, such as a silicon substrate, the array substrate 221 needs to use [ the 
La Stampa member ] the thing of a heat-curing mold or a room-temperature-setting mold for 
246, using the thing of a light transmission mold. 

[0364] The reflective film 273 which consists of aluminum, Ag, Au, or dielectric multilayers is 
formed on the concavo-convex film 246. In the case of aluminum, thickness is formed in 0.6 
micrometers or more 1.6 micrometers or less. However, in order to make adhesion with the 
concavo-convex film good, on the concavo-convex film 246, other matter, such as Ti and Cr, is 
made to mediate and aluminum of the reflective film, Ag, etc. are formed on it. 
[0365] The smoothing film 227 is formed on the reflective film 273. By ( drawin g 22 ) etc., since 
it is explaining ( drawing 23 ). the component of the smooth film 227, the smoothing approach, 
etc. are omitted. It is the same contents configuration, a method or similar contents, a 
configuration, and the method that are indicated by the same names, such as the same sign and 
a notation, etc. in above this inventions. Moreover, it is possible to refer to timely and to grasp 
the contents etc. 

[0366] The pixel electrode 230 which consists of a transparent material on the smoothing film 
227 is arranged. A color filter 223 is formed for moreover ( drawing 130 ) if needed on a 
counterelectrode 225, the bottom of a counterelectrode 225, or on the pixel electrode 230 like. 
[0367] By constituting, as shown in ( drawing 130 ), while the liquid crystal thickness 226 serves 
as homogeneity, the electrical potential difference impressed to the liquid crystal layer 226 also 
serves as homogeneity. In addition, it cannot be overemphasized that considering as the shape 
of a three dimension is desirable as for the reflective film 273. Moreover, in order to use it as an 
electrode of addition capacity, as for the reflective film 273, holding to common electrode 
potential is desirable. 

[0368] A configuration of being more concrete ( drawin g 1 30 ) is constituted as shown in 
( drawing 131 ). In the ( drawin g 131 (a)), TFT241 is formed on the array substrate 221, and the 
drain terminal and the reflective film 273 of TFT241 are connected by connection 245a. 
Furthermore, it connects by connection 245b through the contact hole opened in smoothing film 
246b in the pixel electrode 230. Therefore, let the reflective film 273 and the pixel electrode 230 
be the same potentials with the configuration of the ( drawing 131 (a)). In this case, addition 
capacity can be constituted by using this electrode and the reflective film 273 as an electrode 
by forming in the part of C of the ( drawin g 131 (a)), and making this into a common electrode. 
[0369] On the other hand, the hole is made in the reflective film 273 with the configuration of 
the ( drawing 131 (b)). The drain terminal and the pixel electrode 230 of TFT241 are directly 
connected electrically by the connection 245 through this hole. The reflective film 273 is made 
into common potential, and constitutes addition capacity by using the reflective film 273 and the 
pixel electrode 230 as an electrode. As the dotted line [ further / ( drawin g 131 (b)) ] D shows, 
the addition capacity 2 which considered as the addition capacity which consists of reflective 
film 273 and a pixel electrode 230 by having used the reflective film 273 as the common 
electrode, and used the reflective film 273 and a dotted line D as the electrode is constituted by 
forming the electrode connected with TFT241 in electrode. Therefore, sufficient addition 
capacity is producible. 

[0370] In addition, as shown in ( drawin g 132 ), the minute heights 1321 may be formed on the 
reflective film 273. the minute heights formed on the pixel electrode 230 or the reflective film 
273 — also being related — etc. ( drawing 22 ( drawing 23 )) etc. — since it is explaining, 
explanation is omitted. Moreover, ( drawing 133 ) uses the smoothing film as a color filter 223. 
[0371] In addition, although the micro lens 186 was formed using the La Stampa technique, it 
does not limit to this and Nippon Sheet Glass Co., Ltd. is manufacturing, it cannot be 
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overemphasized by the micro-lens array 183 that what was formed using the ion-exchange 
method like may be used. 

[0372] moreover — drawin g 1 33 etc. — it sets, although three reflectors 230 correspond to one 
micro lens 186, it does not limit to this, and it carries out and it cannot be overemphasized that 
two are sufficient as four or more being sufficient. Moreover, a reflector 230 or the reflective film 
273 is made into the shape of a three dimension (hemispherical), the include angle to which a 
chief ray progresses the light from a micro lens 1 86 good is changed, and the technical thought 
of carrying out incidence to a micro lens 186 again is applicable even if it is the case where one 
pixel 230 or the reflective film 273 corresponds to one micro lens 186. 

[0373] When using a display panel 21 with a reflective mold, there is a problem that incident light 
1 8a shown in ( drawing 22 ) reflects with the pixel electrode 230, and reflected optical 1 8b 
carries out direct incidence to an observer's eye 826. Especially, by the case where the liquid 
crystal layer 226 is PD liquid crystal, in the case of normally white (NW) mode, black and white of 
an image are reversed and are displayed. This phenomenon is generated even when a display 
panel 21 is a transparency mold. It is because optical 18g from a back light 16 may carry out 
incidence to an observer's eye 826 directly. 

[0374] By this invention, the prism plate (sheet) 23 as shown in ( drawing 135 ) at the optical 
plane of incidence of a display panel 21 is arranged to this technical problem. As for the prism 
plate 23, it is desirable to carry out optical coupling to a display panel 21. 

[0375] The prism plates 23a and 23b are minded with few air gaps 1351, and are arranged. The 
air gap 1351 is held with the bead sprinkled in the air gap 1351. In addition, when the diagonal 
length of the pixel of the liquid crystal display panel 21 is set to d, as for thickness (spacing) a of 
the air gap 1 351 , it is desirable to satisfy a degree type. 
[0376] d/10<=a<=1/2, andd (formula 9) 
Furthermore, 1/5andd<=a<=1/3, andd (formula 10) 

It is desirable to satisfy It is desirable to satisfy the conditions of the repeat pitch 

(formula 8 (formula 7)) of the heights of prism. 

[0377] Moreover, for prism, the liquid crystal layer 226 and the include angle theta (DEG.) to 
make are 25 <= theta<=60 degrees, (formula 1 1) 

Carrying out is desirable and it is 35 <= theta<=50 degrees further, (formula 12) 
It is desirable to satisfy 

[0378] The prism plate 23 may add an optical dispersing agent, in order to color for color 
correction or to add some dispersion nature. In addition, embossing may be performed for the 
front face of prism plate 23a, and an antireflection film 229 may be formed. Moreover, optical 
coupling of the polarizing plate may be carried out to the flat-surface section of the prism plate 
23. Moreover, maintenance of the air gap 1351 between prism 23a and 23b may use a fiber 
besides a bead. As for these beads and a fiber, it is desirable to use a black thing. In addition, 
heights may be formed in the inclined plane of the prism plate 23, and the air gap 1351 may be 
held by these heights. Moreover, it is desirable to form an antirefiection film 229 in the field 
which touches the air gap 1351. Moreover, in each prism plate, it is desirable to form the light 
absorption film in the field (invalid field) which a light effective in image display does not 
penetrate. 

[0379] As shown in ( drawin g 135 ), incident light 18a is not influenced by the air gap 1351, but 
carries out incidence to a display panel 21. Moreover, outgoing radiation light 18c from a display 
panel 21 is not influenced by the air gap 1351, either, but carries out outgoing radiation to it. On 
the other hand, originally total reflection of the optical 18b of the include angle which carries out 
direct incidence to an observer's eye 826 is carried out with the air gap 1351. Therefore, an 
observer's eye 826 is not reached. Moreover, if the light absorption film is formed in the part of 
A, the light reflected irregularly within the prism plate 23 will also be lost. 

[0380] If the prism plate 23 which has the air gap 1 351 as mentioned above is arranged to the 
optical outgoing radiation side of a display panel 21, the phenomenon in which an image is 
displayed in white can be decreased or extinguished. In addition, this is the case of the Lord, a 
reflective mold, or a transflective type panel. Since the light which carries out direct incidence to 
an observer's eye 826 by arranging the prism plate 23 between a display panel 21 and a back 
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light 16 can be prevented, an image carries out [ stop / ************** ] monochrome 
(NEGAPO JI) reversal of the case of a transparency mold similarly. 

[0381] In addition, it may be [ although the slant face of the prism plate 23 was made into the 
shape of a straight line in ( drawin g 135 ) ] what is limited to this and be circular, or may be the 
spherical surface-like, or minute irregularity may be formed. 

[0382] It cannot be overemphasized that it is applicable also about other prism plates of drawin g 
136 This invention of the matter about the above prism plate 23 and air gap 1351 grade etc.. a 
display, etc. 

[0383] Moreover, the prism plate 23 as shown in ( drawing 1 36 ) may be arranged to the plane of 
incidence of a display panel 21. The prism plate 23 of ( drawin g 136 ) forms an aslant thin slit 
(this serves as the air gap 1351) in a transparence substrate rather than it calls it a prism plate. 
A slit 1351 is formed in a longitudinal direction in the shape of a stripe (horizontal stripe) to the 
display screen. In addition, a slit 1351 may be formed in the shape of a substrate eye. That is, it 
forms length and horizontally in the shape of a stripe. 

[0384] As shown in ( drawing 137 ), Light 18a and 18b goes straight on as it is, and carries out 
incidence to a display panel 21. Reflecting with a reflector 230, total reflection of the optical 18c 
which carries out direct incidence to an obsen/er's eye 826 is carried out about the air gap 1351, 
and it becomes 1 8d of reflected lights. Therefore, the phenomenon in which the image of a 
display panel 21 is displayed in white is not generated. 

[0385] The air gap 1351 may be secured with a bead 1381, as shown in the ( drawing 138 (a)), 
and as shown in the ( drawing 1 38 (b)), it may be formed by projection 181. Moreover, a low 
refractive-index ingn'edient may be used instead of the air gap 1351, and as shown in the 
( drawing 138 (c)), the low refractive-index ingredient 1382 and the high refi-active-index 
ingredient 1383 may be formed by turns. In the high refractive-index ingredient 1383, ITO, Ti02. 
ZnS, Ce02. ZrTi04, Hf02. Ta205. Zr02. or the polyimide resin of a high refractive index is 
illustrated, and. as for the low refractive-index ingredient 1382, MgF2, Si02, aluminum 203 or 
water, silicon gel, ethylene glycol, etc. are illustrated. 

[0386] Moreover, for the air gap 1351 of ( drawing 1 37 ), a liquid crystal layer and the include 
angle theta (DEG.) to make are 40 degrees. <= theta <= It is desirable to satisfy 80 relation. 
Furthermore, 45 degrees <= theta <= It is desirable to satisfy 65 relation. 

[0387] In addition, polarization means, such as a polarizing plate, may be arranged in the front 
face or rear face of the prism plate 23. Moreover, it is good for the front face of the prism plate 
23, or the front face of said polarizing plate to form the antireflection film 229 which consists of 
resin film of a dielectric multilayers ****** low refractive index (1.43 or less or more 1.35 
refractive index). Furthermore, it is good to form minute irregularity, such as embossing, for the 
fi'ont face of prism 23. It is because it moves and **** is reduced. Moreover, it is desirable to 
form the light absorption film in the field through which a light effective in image display does not 
pass. That is, these matters are the same as that of ( drawin g 135 ). 

[0388] Although the air gap 1351 shall be formed in the shape of a slit into the prism plate 23 
with the configuration shown in ( drawing 136 ), it cannot be overemphasized that you may 
constitute as shown in ( drawin g 139 ). In ( drawing 139 ). it is the configuration which held the 
air gap 1351 and has arranged the rectangle-like prism plates 23a and 23b. A prism plate may 
arrange in addition ( drawin g 136 ) ( drawin g 139 ) between a display panel 21 and a back light 16, 
as ( drawin g 135 ) explained. 

[0389] ( Drawin g 29 ) is the explanatory view of the drive approach of this invention, the display 
panel which also forms a viewing area, simultaneously source drive circuits, such as elevated- 
temperature polish recon or low-temperature polish recon, especially — or ( drawin g 23 ) is 
effective in the configuration with which the source signal line 228 and the pixel electrode 230 
lapped like. It is because parasitic capacitance is cancellable in the 2 fields (two frames). For 
example, in ( drawjng 22 ). if the video signal of reversed polarity is impressed to the source 
signal lines 228a and 228b, the pixel electrode 230, the parasitic capacitance between source 
signal-line 228a, and the parasitic capacitance between the pixel electrode 230 and source 
signal-line 228b are because the potential of opium poppy **** and the pixel electrode 230 
stops changing inside. However, when a pixel color is the three primary colors (three kinds) in 



http:/ / www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/12/27 



JP'.2001-210122.A [DETAILED DESCRIPTION] 



43/84 



the drive method of this invention, it becomes one period by 3x2=6 frame. 
[0390] As a fundamental drive method, it is as follows. 

(1) In one pixel line, the same polar video signal is impressed to the pixel of the same color. 

(2) One color makes reversed polarity other two colors and the polarity of the video signal to 
impress among colors in three primary colors. 

(3) Although the polarity of the video signal impressed to a pixel for every frame is reversed, one 
color impresses the six same polar video signals with the 1st frame and the 1st following frame 
once. 

[0391] The color filter 223 of R, G, and B (or cyanogen, yellow, magenta) in three primary colors 
is formed in the display panel 21. The condition of the video signal impressed to the pixel 230 at 
this time is shown in ( drawing 155 ). In addition, in order to give explanation easy, "+" and the 
case of being low are illustrated for the case of an electrical potential difference higher than the 
signal core shown in ( drawing 1 55 ) as Moreover, ( drawin g 155 ) sets and a pixel line 
writing direction and a lengthwise direction are made into the direction of a pixel train for a 
longitudinal direction. Sequential impression of the video signal is carried out per line. 
[0392] In the ( drawing 1 55 (a)), as for the pixel 230 of R and B. the video signal of "-" is 
impressed in the pixel line of arbitration, as for the pixel 230 of "+" and G. Therefore, it is "+- 
++-++-++-++ at the pixel line of arbitration.... "and a video signal are impressed. The ( drawin g 
155 (b)) is in the video-signal impression condition of the pixel of one frame after. As for the 
pixel 230 of "-" and G, the video signal of is impressed in the ( drawin g 155 (b)), and the 
pixel 230 of R and B is [ — .... "and a video signal are impressed. ] at the pixel line of 
arbitration. — It is +. — It is +. — It is ++. That is, the ( drawing 155 (a)) and the ( drawin g 1 55 
(b)) are reversed polarity. Moreover, the polarity of the video signal currently impressed to the 
pixel 230 is reversed in the ( drawing 155 (a)) ( drawing 155 (b)). Therefore, since an AC signal is 
impressed to the liquid crystal layer 226, liquid crystal does not deteriorate. 

[0393] Originally, the polarity of the video signal impressed in the pixel line of arbitration is "+-+- 
+-+.... Considering as "is most desirable. However, it is necessary to drive so that the "-" 
electrical potential difference may be impressed to realizing this R pixel 230 of one-line five 
trains, if R pixel 230 of the one-line one train of the ( drawing 122 (a)) is "+." 
[0394] If it is going to realize this drive approach, the clock which samples a pixel will become 
very quick. Moreover, it is necessary to perform the polarity reversals of a video signal at a high 
speed in the source driver circuit connected to the source signal line. Improvement in the speed 
has a big capacity in a source signal line, and is accompanied by difficulty. Moreover, it is 
necessary to make mobility of a source driver circuit high, or to enlarge driver circuit size. 
Therefore, the clock frequency of a drive circuit becomes high and this drive approach has many 
technical problems, when a drive circuit is produced with elevated-temperature polish recon or a 
low^emperature polish recon technique. Moreover, since components also with a high-speed 
video-signal processing circuit are required, it becomes expensive. 

[0395] By the drive approach of ( drawing 1 55 ), the polarity of each video signal of R, G, and B 
does not change within a 1 horizontal-scanning period (1H, i.e., one line). For example, ( drawin g 
1 55 (a)), the period of 1H of the pixel of R of a party eye is the "+" polarity all the time. 
Therefore, low-temperature polish recon is also easily realizable. However, it is "++-++-++-++ at 
a 1 -pixel line. Since the polarity of the video signal of the pixel which adjoined "is identitas, it 
is easy to produce a flicker. However, if the polarity of the video signal impressed to a pixel 230 
for every frame like the ( drawin g 155 (a) and (b)) is reversed, it is hardly generated and a flicker 
can be carried out. 

[0396] ( Drawing 29 ) shows ( drawin g 1 55 ) more concretely. It explains by adding the signal 
state and parasitic capacitance 291 which are impressed to the source signal line 228. Parasitic 
capacitance 291 is generated mainly by association with the source signal line 228 and the pixel 
electrode 230. In addition, the mark which fits in in ( drawin g 29 ) shows TFT241. Moreover, (+) 
shows the polarity of the video signal impressed to the source signal line 228 at the time of +, 
and (-) shows it at the time of -. Polar +- is usually based on the potential of a counterelectrode 
225. 

[0397] In ( drawing 29 (a)), the condition of the ( drawing 155 (a)) corresponds and, as for 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejye 



2007/12/27 



JP.2001-210122.A [DETAILED DESCRIPTION] 



44/84 ^— V 



( drawing 29 (b)), the condition of the ( drawing 1 55 (b)) corresponds, in addition, drive sequence 
— ( — draw ing 29 (1)) — the condition of the 1st frame — then — ( — drawin g 29 (2)) — the 
following condition of the 2nd frame — ( — drawing 30 (3)) — the condition of the 3rd frame next 
to the 2nd frame — ( — drawin g 30 (4)) — the following condition of the 4th frame — ( — for 
drawin g 31 (5)), the condition ( drawing 31 (6)) of the 5th frame is in the condition of 6th frame. 
The degree of ( drawin g 31 (6)) will be in the condition of ( drawing 29 (1)). 
[0398] In order to give explanation easy, it thinks that it is the same with parasitic capacitance 
291a and 291b, and it is the amplitude of the video signal of + polarity. - Suppose that the 
amplitude of a polar video signal is the same. Therefore, since source signal-line 229a is the 
same magnitude since + polarity and 229b are - polarities, and, as for the pixel 230R1 of R of 
( drawing 29 (1)), the AC signal of antipole nature is impressed to a pixel 230R1 with parasitic 
capacitance 291a and 291b, parasitic capacitance 291 is canceled. Therefore, fluctuation of the 
potential currently impressed and held is not produced in the pixel electrode 230R1. Parasitic 
capacitance 291a and 291b is similarly canceled about pixel 230G1. 

[0399] Source signaHine 229a of left part is + polarity, and since the source signal line of the 
right-hand side is also + polarity, B pixel 23061,230 B-2 — causes potential fluctuation. 
Moreover, with the following frame ( drawin g 29 (2)), since the polarity of the video signal of a 
source signal line on either side is the same - polarity, potential fluctuation is caused. However, 
due to + polarity, since the 2nd frame is - polarity, as a whole, the effect of potential fluctuation 
denies, and suits and the 1st frame cannot be easily conspicuous. By - ( drawin g 31 (6)), since 
the polarity of a video signal on either side is antipole nature, it is [ further ] furthermore 
( drawing 30 (3)) hard to be conspicuous. 

[0400] Since [ of G pixel 230G1,230G2 — ] the polarity of the source signal line 228 of both 
ends is the same, potential fluctuation is caused, but since the video signal of reversed polarity 
is mutually impressed to the source signal line 228, it is hard coming to be conspicuous in 
( drawin g 30 (3) and (4)) with other frames as a whole. 

[0401] At it being the same ( drawing 31 (5), (6)), it is 230R1,230R2 R pixels. — Since the source 
signal line of both ends is the same polarity, potential fluctuation may occur, but since reversed 
polarity is impressed with other frames, it is satisfactory practically, however — ( — the pixel 
230R1 of draw ing 30 (4)) — ( — since the electrical-potential-difference polarity impressed to a 
pixel like the pixel 230R1 of drawin g 31 (5)) becomes the same over two frames — some — a 
flicker is easy to be conspicuous. However, since the polarity of the electrical potential 
difference to hold differs from other pixels, there is no generating of a flicker as the panel 21 
whole. 

[0402] ( Drawing 29 ) In - ( drawing 31 ), the polarity of the source signal line of both ends is the 
same over two frames (for example, in ( drawing 29 (1 ) and (2)), although considered as the 
source signal lines 229a and 229b of the both ends of a pixel 23081, it does not limit to this.). 
For example, although the polarity was made into (+) to the video signal of the both-ends source 
signal line 229 of 230B1 and B pixels was made into (-) in ( drawing 29 (2)) in ( drawing 29 (1)) to 
it B pixels of polarities of the source signal line of the both ends of 230B1 are mutually made 
into reversed polarity, and the polarity of the source signal line of the both ends of G pixel 
230G1 may be made to become the same polarity in ( drawin g 29 (2)). moreover — etc. ( drawin g 
29 ) etc. — **** — although [ the pixel electrode 230 of one pixel train ] the same polar 
electrical potential difference is impressed altogether, it is not limited to this and shown in 
( drawing 32 ) — as — a stroke — the polarity of an electrical potential difference may be 
reversed for every behavior. 

[0403] In addition, as for the condition of the 1 st frame, then ( drawing 32 (b)), ( drawing 32 (a)) 
shows the condition of the 2nd following frame. Moreover, although [ the above explanation ] the 
polarity of the signal impressed to a source signal line for every frame is reversed, it may not 
limit to this and you may make it reversed for every field. However, by the liquid crystal display 
panel, since it is a progressive display, it is becoming a field = frame in most cases. Moreover, 
what is necessary is just to enforce the drive approach of - ( drawin g 29 ) ( drawing 31 ) by 
making two pixel lines into one unit (making 2 pixels of the upper and lower sides into one unit), 
when impressing the same video signal to two pixel lines like a false interlace drive. 
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[0404] Moreover, the drive approach of this invention does not correspond only to stripe-like 
arrangement [ pixel ], and can also apply the display panel of the shape of a mosaic as shown in 
( drawin g 33 ) (shifting 1/2 pixel, shifting 3/2 pixel, and shifting 3/4 pixel). Moreover, the drive 
approach of this invention is not applied only to a liquid crystal display panel, but can be applied 
also to EL display panel of an active-matrix mold. Moreover, a pixel color may not be limited to 
the three primary colors, and four or more colors and two colors are sufficient as it. moreover, 
the field — when switching and displaying the light of R, G, and B for every frame sequentially, 
there is no concept of a color filter, however, the field — it cannot be overemphasized that it is 
applicable also to a sequential panel. 

[0405] Hereafter, the drive approach of the display of this invention of mainly improving an 
animation display condition etc. is explained. 

[0406] ( Drawing 34 ) is the block diagram of the display of this invention. The light guide plate 
14 as a back light is divided into two parts, 14a and 14b, as one example. Fluorescence tubing 
141a is attached in one side of light guide plate 14a, and fluorescence tubing 141b is attached in 
one side of light guide plate 14b. Specifically, fluorescence tubing 141b should just think that it is 
arranged in the upper part (surface) of a screen, and 141a is arranged at the lower part (lower 
side). 

[0407] On a boundary line (part of A) with light guide plates 14a and 14b, in order to control the 
ON appearance of the light between light guide plate 1 4a and 1 4b, a gobo or a reflecting plate is 
arranged (not shown). However, the thing short as much as possible of spacing A is desirable, in 
addition — in ( drawing 34 ) although light guide plates 14a and 14b are separated — not 
restricting — also carrying out — it does not limit to this, and one light guide plate is sufficient, 
and it could separate or more into three. 

[0408] In order to make it hard to be visible to the optical outgoing radiation side of a light guide 
plate 14 in the boundary line of light guide plates 14a and 14b, diffusion plate 22 grade is 
arranged, and the prism sheet 23 is arranged. 

[0409] ( Drawin g 135 ) is an explanatory view of the method of presentation. Fluorescence tubing 
141a turns on ( drawin g 35 (a)), and 141b shows the condition of putting out lights. Therefore, 
the upper part of Screen 16 is [ 81 ] non-display, and the lower part will be in the display 
condition 82. As shown in the right figure of ( drawin g 35 (a)) in the condition of ( drawin g 35 (a)), 
107a of the image display section of a display panel 21 is in an image rewriting way condition. It 
is the field where permeability change of liquid crystal ended image display section 107b in 
( drawing 35 (a)) from the above thing, and only this field is in the condition that an image 
appears. 

[0410] On the other hand, in ( drawing 35 (b)), fluorescence tubing 141b lights up and 
fluorescence tubing 141a is in a putting-out-lights condition. At this time, the lower part of the 
image display section 107 is in an image rewriting condition. That is, the method of presentation 
shown in ( drawin g 35 ) is rewriting the screen upper part, when the lower part of a screen is in a 
display condition, and when the upper part of a screen is in a display condition, a bottom of 
screen is in a rewriting condition. And the viewing area applicable to the part from which 
permeability became a predetermined value is made to turn on. 

[041 1] in addition ( drawin g 35 ( drawin g 34 )), the thing limited to two fluorescence tubing 
dividing by a unit of 1/2 hour although it sets and the fluorescence tubing 141a and 141b is 
turned on by turns — it is not — the method of one — time amount lighting of 1/4 frame — 
carrying out — another side — 3/4 frame — it is good though time amount lighting is carried 
out. Moreover, by 1/4 frame time of each fluorescence tubing lighting up at a time, in a putting- 
out-lights condition is sufficient as both fluorescence tubing, 2/3 frame time of each 
fluorescence tubing lights up at a time. and. as for 1/2 frame time, the predetermined time of 
frame time is good also as a condition which both fluorescence tubing has turned on. However, 
the one of effectiveness where the lighting time amount of fluorescence tubing is shorter is [ the 
improvement effect of a movie display ] high. As for the time amount T1 which added the lighting 
time amount of two fluorescence tubing, it is desirable that liquid crystal display panel 1 screen 
satisfies the following relation to the time amount (frame time) t required for rewriting. 
[0412] 
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(1/4) <=T1/t<3 / 4 (formula 13) 

In an upper type, although a screen becomes dark so that the value of Tl/t becomes small, 
animation display capacity improves. 

[0413] Moreover, in ( drawin g 35 ). although [the fluorescence tubing 141b and 141a ] the light is 
switched on by turns, it may not be limited to this, and it may reverse up-and-down lighting like 
fluorescence tubing 141b->141a->141a->141b->141b — . However, a display panel 21 is 
controlled to rewrite the screen of the lighting location of fluorescence tubing, and hard flow also 
in this case. That is, the display direction of a screen becomes bottom [ of top -> ] — the 
bottom of top ->, and on bottom ->. Moreover, it cannot be overemphasized that the 
fluorescence tubing 141 may be transposed to LED array 11 etc. 

[0414] It cannot be overemphasized that the matter indicated above is applicable to other 
displays of this invention, the method of presentation, etc. 

[0415] Although ( drawing 34 ) was the configuration of having used two light guide plates 14a 
and 14b, ( drawin g 36 ) is a configuration which has arranged the fluorescence tubing 141b and 
141a the surface and the lower side of one light guide plate. The light guide plate 14 is formed in 
the shape of [ loose ] a wedge. Therefore, incidence of the light from fluorescence tubing is 
efficiently carried out to a light guide plate, and a uniform light comes to be emitted from a light 
guide plate 1 4. 

[0416] Fluorescence tubing 141b illuminates the part of light guide plate 14b, and fluorescence 
tubing 141a illuminates the part of light guide plate 14a. Therefore, a boundary line with light 
guide plates 14a and 14b can make it hard to be conspicuous, when processing the configuration 
of the part of B proper in the case of ( drawing 36 ), although the assignment rate of ( drawin g 
34 ) and a lighting part etc. is the same. 

[0417] After ( drawin g 91 ) makes the rewriting rate of the display screen 107 constant twice or 
a high speed and rewrites one screen, it turns on the fluorescence tubing 141 and a display 
image is made visible [ drawing 91 ]. First, the transmitted image data are stored in memory and 
time-axis conversion is carried out. For example, **** conversion is carried out. 
[0418] ( Drawin g 37 (a)) is a condition in the middle of screen rewriting. Both of fluorescence 
tubing arranged to the both ends of a light guide plate is in a putting-out-lights condition. As for 
( drawin g 37 (b)), an image is displayed for fluorescence tubing 141a of the screen 107 upper 
part on lighting. ( Drawing 37 (c)) switches off the fluorescence tubing 141a and 141b again, and 
Screen 107 disappears. This condition is a black display. In ( drawin g 37 (d)), shortly, fluorescent 
lamp 141b of the lower side lights up, and an image is displayed, and — again ( drawing 37 (a)) — 
from — it is repeated. 

[0419] By the drive approach of ( drawing 37 ), since fluorescent lamps 141a and 141b light up 
by turns ( drawing 37 ( drawing 37 (b)) (d)), the brightness inclination of a screen etc. is not 
generated, moreover — ( — in order to perform a black display by drawin g 37 (a) and (c)) — an 
image — going berserk — it becomes good. Therefore, good image display is realizable. 
[0420] In addition, to say nothing of making coincidence turn on fluorescent lamps 141a and 
141 b, in ( drawin g 37 (b) and (d)), you may still be in the condition of ( drawing 37 (b) and (d)) in 
the middle of image rewriting. As for a black display condition, it is desirable to secure the time 
amount of 1/4 or more and 3/4, as shown also in a formula 13. 

[0421] Moreover, although it expressed when the black display was performed in the method of 

presentation of this invention, as for this black display, a screen says the condition of 

disappearing. Therefore, you may be a gray display and a blue back display is also included. 

Moreover, depending on the class of display image, you may be a white display. 

[0422] The method of presentation of ( drawing 38 ) is also effective. It sets to also set to 

( drawin g 38 ) ( drawin g 38 (a), (c)), fluorescent lamp 141a lights up, and it considers as an image 

display condition a core [ the screen upper part or near ]. Moreover ( drawin g 38 (b), (d)), it sets, 

fluorescent lamp 141b lights up, and it considers as an image display condition a core [ a bottom 

of screen or near ]. 

[0423] In ( drawing 38 (a)), as shown in drawing of a right-hand side train, the screen more than 
one half of a viewing area 1 07 has written and changed. Therefore, up one half has 
predetermined permeability (stationary display condition) completely. Moreover, in ( drawin g 38 
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(b)), viewing-area 107b is a steady state, the same — ( — drawing 38 (c)) — upside viewing-area 
107a — a steady state — becoming — **** — ( — drawin g 38 (d)) — lower viewing-area 107b 
— a law — it is in the ** condition. 

[0424] As mentioned above, good image display is realizable by taking a synchronization for the 
image rewriting condition of a display panel 21, and blinking a back light. 

[0425] It is the method of presentation in case the component 1 1 which emits light in the three 
primary colors, such as R, G, and B, as shown in ( drawing 1 1 9 ) ( drawing 1 1 7 1 1 8) has been 
attached and arranged, a display — the field — color display is performed sequentially. 
[0426] As shown in the right-hand side Fig. of ( drawing 1 1 9 ), as for the display screen, a 
sequential indication of red display image 107R, green display image 107G, and the blue display 
image 1 07B is given. Moreover, LED (light emitting device) arranged at the edge section or the 
rear face of a light guide plate lights up in the state of sequential scanning. As shown in the left- 
hand side Fig. of ( drawin g 1 19 ), the light emitting device of R turns on the display part of R 
image 107R of a right-hand side Fig. (82R), the light emitting device of G turns on the display 
part which is image 107G of G (82G), and the light emitting device of B turns on the display part 
of image 107B of B (82B). the luminescence field 82 of R — the luminescence field 82 of R and 
B — between luminescence field 82B of luminescence field 82G and B of B and G, and the 
luminescence field 82 of B — it is the astigmatism LGT field 81 (the field to which light is not 
emitted from a back light 16, or field where an image is not displayed on a display panel 21) 
between luminescence field 820 of B and G. 

[0427] Therefore, an image display condition is displayed as R display -> black display -> G 
display -> black display -> B display -> black display -> R display -> — in the location of the 
arbitration of a display panel 21 . Under the present circumstances, the black display period k is 
[ T, then ] 1/4andT<=k<=3/4, andT about a R display + black display period (or a G display + 
black display period, a B display + black display period), (formula 14) 
It is desirable to satisfy 

[0428] The above example was what makes some display screens a display condition by blinking 
light emitting devices, such as a fluorescent lamp 1 14. ( drawin g 39 ) always turns on a back light 
16 — making — a part of light from this back light 16 — shading — some display panels 21 — it 
enables it to observe the image of a field Of course, a back light may be blinked or you may 
combine with changing a luminous-radiation field into a scan condition. 

[0429] In ( drawing 39 ), display-panel 21b controls an optical outgoing radiation field. Display- 
panel 21b possesses two or more scan electrodes 393 formed in counterelectrode 225b which 
consists of a solid electrode, and a pixel line writing direction in the shape of a stripe. Although 
the scan electrode 393 may form the number corresponding to a pixel line, one scan electrode 
393 is usually formed within a 200-pixel line more than a 10-pixel line. Or when the number of 
perpendicular pixels of a display panel 21 is set to N, it is desirable to form or more N/50 number 
which becomes N/5 or less. 

[0430] PD liquid crystal 226b is pinched between counterelectrode 225b and the scan electrode 
393. The thickness of PD liquid crystal 226b sets to 5 micrometers or more 20 micrometers or 
less, and is set to 8 micrometers or more 16 micrometers or less still more preferably. Moreover, 
the mean particle diameter of the water drop-like liquid crystal of PD liquid crystal or the 
average aperture of a polymer network may be 0.7 micrometers or more 1.5 micrometers or less. 
Moreover, PD liquid crystal 226b may be the configuration which a macromolecule and liquid 
crystal form in the shape of a layer, and causes the reflection effect by dielectric interference by 
the existence of impression of an electrical potential difference, or is extinguished. Thickness in 
this case is set to 6 micrometers or more 18 micrometers or less. 

[0431] The polarization shaft of polarizing plates 431a and 431b is considered as cross Nicol's 
prism arrangement. Therefore, when liquid crystal layer 226b is in a transparence condition, the 
light which carries out outgoing radiation from polarizing plate 431a decreases (disappearing), and 
when liquid crystal layer 226b is in a dispersion condition, the amount of the light by which 
outgoing radiation is carried out from polarizing plate 431a increases. 

[0432] The electrical potential difference impressed to counterelectrode 225b and the scan 
electrode 393 is fundamentally good binary [ of the electrical potential difference which changes 
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liquid crystal layer 226b into a full dispersion condition, and the electrical potential difference 
changed into a full transparency condition ]. However, the electrical potential difference 
impressed depending on the case is operated, and it is good also as a middle light-scattering 
condition. 

[0433] It is desirable between display-panel 21a and display-panel 21b to carry out optical 
coupling in the optical coupling layer 1 26 from a viewpoint of prevention of halation and 
reduction of optical loss. 

[0434] In addition, although a polarizing plate (a polarization film, polarization means) 431 is used 
by ( drawing 39 ), even if It does not use, the quantity of light which carries out incidence to 
display-panel 21a can change. Moreover, it cannot be overemphasized that liquid crystal layer 
226b may be TN liquid crystal and strong dielectric liquid crystal. Moreover, polarizing plate 431c 
may be arranged to the optical outgoing radiation side of display-panel 21a. In this case, the 
polarization shaft of polarizing plate 431c and the polarization shaft of polarizing plate 431a are 
arranged so that it may become cross Nicol's prism {rectangular cross) arrangement. 
[0435] If constituted like ( drawing 39 ). as shown in ( drawing 8 ), the section 81 non-switching 
on the light or the lighting section 82 can be constituted by impressing an electrical potential 
difference to the scan electrode 393 one by one, and scanning the impression location. The 
width of face of this section 81 non-switching on the light or the lighting section 82 is freely 
controllable by the number of the scan electrode 393 which impresses an electrical potential 
difference. If the number of the scan electrode which impresses an electrical potential difference 
is made [ many ], width of face will become large. Therefore, by controlling the number of the 
scan electrode which impresses an electrical potential difference, the display image of display- 
panel 21 a can be made bright, can be made dark, or can be controlled freely, and an animation 
display property can also be freely controlled now. 

[0436] The configuration of ( drawing 39 ) was what controls by display-panel 21b the light which 
carries out incidence to display-panel 21a from a back light 16. Therefore, display-panel 21b 

needed to be used. 

[0437] This approach is shown in ( drawin g 42 ). Although the number of the scan electrode 393 
which impresses ON state voltage is made into three in ( drawing 42 ), it is possible not to limit 
to this and to control to arbitration. As shown in ( drawin g 42 (d)) from ( drawin g 42 (a)), the 
scan electrode 393 of the number of fixeds number of line is made to turn on, and sequential 
migration of the location is carried out. Even if it constructs and ** the number of fixeds number 
of line and moves a location gradually, sequential migration of the every one migration may be 
carried out. 

[0438] ( Drawing 40 ) has both liquid crystal layer 226b for incident light control, and liquid 
crystal layer 226a for light modulation in a display panel. 226b is PD liquid crystal layer. The 
counterelectrode 225 is formed on PD liquid crystal 226b. Thus, a counterelectrode 225 can be 
directly formed on a liquid crystal layer because PD liquid crystal 226b is a solid-state. Liquid 
crystal layer 226a for light modulation is pinched between this counterelectrode 225 and the 
array substrate 221. 

[0439] Even if constituted in ( drawing 40 ), a display condition [ that it is the same as that of 
( drawin g 39 ) ( drawin g 8 ) ] is realizable. In addition, it cannot be overemphasized by arranging a 
polarizing plate 431 to both sides of a display panel 21 that display contrast can be improved. 
Moreover, it cannot be overemphasized that liquid crystal layer 226a may use any of other liquid 
crystal, such as guest host liquid crystal. 

[0440] ( Drawing 41 ) is block diagrams, such as a control section of the display of this invention 
which has the scan electrode 393. Two or more scan electrode 393 is formed in the scan 
substrate 392. The scan driver 41 1 is connected to each scan electrode 393. The scan driver 
411, the source driver 102, and the gate driver 101 are arranged on the scan substrate 392, the 
array substrate 221, or the opposite substrate 222. Moreover, the output terminal of each driver 
is connected to tops, such as each substrate, with the COG (chip-on glass) technique. The 
bump (projection) was formed by Au and the terminal is pasted up by the electric conduction 
resin by which metal powder was added by phenol resin. 

[0441] The scan driver 41 1 impresses a signal to the scan electrode 393, taking the source 
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driver 102 and a gate driver 101, and a synchronization. Usually, this signal is binary [ of the 
electrical potential difference (ON state voltage) which changes a liquid crystal layer into a light 
transmission condition and the electrical potential difference (OFF state voltage) changed into a 
light impermeability condition ]. However, depending on the case, it can drive also to multi-tone. 
A drive impresses ON state voltage to 1 or two or more scan electrodes 393, is changed into a 
light transmission condition, and carries out sequential migration of this light transmission 
condition location. OFF state voltage is impressed to other scan electrodes 393. 
[0442] Generally impression of ON state voltage constructs and ** two or more, impresses ON 
state voltage to the scan electrode 393 which impressed and adjoined coincidence, and performs 
the scan electrode 393 of an edge by the technique of impressing OFF state voltage from ON 
state voltage. However, you may carry out, impressing ON state voltage to two or more [ of the 
adjoining scan electrode instead of what is limited to this technique ]. Moreover, ON state 
voltage may be impressed to the discontinuous scan electrode instead of what is limited to 
sequential scanning, and an ON -state-voltage location may be changed at random synchronizing 
with a graphic display condition, and a scanning direction may be changed to **** called screen 
upper limit -> lower limit and screen lower limit -> upper limit by turns, moreover, the time 
amount which regularity does not limit a scan synchronization and moves from one scan 
electrode to the following scan electrode — not restricting — also carrying out — it does not 
limit to making it regularity. It is because it aims at these making it synchronize with the graphic 
display condition of a display panel 21, and changing into a good display condition. 
[0443] By impressing ON state voltage to the stripe-like electrode (scan electrode) 393 formed 
in the longitudinal direction of a screen, the above example was what improves a display 
condition. In order to use the scan electrode 393, it was what is performed to a pixel line writing 
direction. ( Drawing 43 ) makes an image quality improvement in the shape of a matrix. 
[0444] ( Drawing 43 ) is the explanatory view. The display screen (back light) is divided by the 
reflecting plate (nail ****) 15 in the shape of a matrix. Each field 107 divided in the shape of a 
matrix can perform transparency (outgoing radiation) of light, and disappearance (non-display) 
processing independently, respectively. In addition, a reflecting plate 15 is not necessarily 
required. 

[0445] As shown in ( drawin g 44 ), the rectangular scan electrode 393 is formed in each viewing 
area 107 (arrangement). In addition, although the scan electrode 393 of this rectangle is the 
same as ( drawing 39 ) explained as a function, in order to prevent mixing of explanation, in the 
case of ( drawing 44 ), it is called the rectangle electrode 393. The selection terminal 441 is 
connected to the rectangle electrode 393. respectively, and the selection terminal 441 is 
connected with the output terminal of the scan driver 411 of ( drawing 41 ). However, since the 
number of the selection terminal 441 increases when the rectangle electrode 393 is a matrix-like 
like ( drawing 44 ), it is good between the scan driver 41 1 and the selection terminal 441 to make 
an encoder driver mediate. 

[0446] Since the light which carries out incidence is controllable to the shape of a matrix, the 
better image display of the case of ( drawing 44 ) becomes [ the shape ] possible from a back 
light 16 at a display panel 21. Moreover, ****** which is performing optical control stops being 
able to be conspicuous easily. 

[0447] The configuration it is made to be in sight of an observer does not contribute ( drawin g 
1 ), ( drawin g 39 ), etc. only to the improvement of an image for some screens ( drawin g 44 ). For 
example, image data is sent one by one by a packet method etc., and a cellular phone, an image 
space transmission system, etc. have it. [ effective in a system/device ] That is, it is because 
only the part to which the image has been sent is displayed and it becomes easy to control other 
parts, such as to make it a black display. Moreover, the method which makes the specific part of 
the display screen non-display fi'om the relation of security (security protection) is also 
considered. It is because power consumption can be cut down if reduction of power consumption 
does not become about a display image when displaying black, or the back light of an applicable 
part is switched off. 

[0448] In addition, although ( drawing 44 ) considered as the rectangle electrode 393, this may be 
transposed to the light guide plate 14 arranged in the shape of a matrix (configuration). It is 
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because the outgoing radiation light from a light guide plate is independently controllable if 
LED11 grade is arranged under each light guide plate 14. 

[0449] ( Drawin g 44 ) was the method constituted in the shape of a matrix. Moreover. ( drawing 
40 ( drawing_39 ( drawin g 1 ))), it was the method constituted in the shape of a stripe as shown 
in ( drawing 45 (a)). When shown in ( drawing 45 (a)), or when it was shown in ( drawing 44 ). the 
width of face of a light guide plate or the width of face of a stripe-like electrode was the same. 
[0450] The configuration of ( drawing 45 (b)) and ( drawing 46 ) changes a part. ( Drawing 45 (b)) 
makes stripe-like the scan electrode 393 or a light guide plate 14 thin (high density) in the 
center section. That is, in ( drawing 45 (b)), the part of A is rude, and the part of B is formed 
thinly. Thus, the observer as whom forming thinly in the center section regards a display panel 
21 will be sensitive in the center section of the display panel, discernment capacity will be high, 
and discernment capacity will be low at a periphery. Control to a display image can fully be 
performed by making it thin in the center section, as shown in ( drawing 45 (b)). In a rectangular 
light guide plate 14 or the rectangular rectangle electrode 393, ( drawin g 46 ) is in the center 
section of the viewing area 107, and makes the area small (finely). 

[0451] In addition ( drawing 46 ( drawing 45 (b))), although it set and the size of the scan 
electrode 393 and a light guide plate 14 was illustrated like two kinds It cannot be 
overemphasized that not the thing to limit to this but three or more kinds are sufficient, and the 
configuration (for example, arrangement from which the scan electrode width of face H changes 
with 4/4H ->3/4H ->2/4H ->1/4H ->2/4H ->3/4H ->4/4H ->3/4H) of having changed one by 
one is sufficient as magnitude etc. 

[0452] In addition, although magnitude of the rectangle electrode 393 etc. was carried out to 
making it change by a center section, a periphery, etc. of a screen in the above example, it is 
meaningful in an image display device to change pixel size by the center section and periphery of 
a screen. Pixel size of the center section of the screen is made small, and suppose that it is 
highly minute. 

[0453] ( Drawing 1 ) etc. — although explained as binary (an outgoing radiation condition, non- 
outgoing radiation condition), even if the light by which sets and outgoing radiation is carried out 
from each light guide plate 14 and display-panel 21b is binary, it can give distribution to the light 
which carries out incidence to a display panel 21 ( drawin g 39 ). This approach is explained using 
( drawing 47 ). It sets to ( drawing 47 ) and is the 2nd frame next to the 1 st fi-ame ( drawing 47 
(c) is made into the 3rd frame next to the 2nd frame, and ( drawing 47 (d)) is made into the 4th 
frame next to the 3rd frame.) about the 1st frame and ( drawing 47 (b)) in ( drawing 47 (a)). In 
addition, in order to give explanation easy, a light guide plate 1 4 or an electrode 393 is 
considered as 1/quadrisection. 

[0454] In the 1st frame, the light emitting device 1 1 arranged at the light guide plate 14 or an 
electrode 393 is operated, and the outgoing radiation of a part 82 to one fourth of the lower light 
is made to be carried out from a light guide plate 1 6. With the 2nd frame, the outgoing radiation 
of a part 82 to two fourths of the light of one half to the bottom is made to be carried out. With 
the 3rd frame, the outgoing radiation of the light is made to be carried out from three fourths of 
the parts 82. It is made for all parts to serve as the optical outgoing radiation field (viewing area) 
82 in the 4th frame. 

[0455] Thus, if it is made to operate, the synthetic condition in four frames will become ( drawin g 
47 (e)). That is, 107d of viewing areas is the brightest, and they can make viewing-area 107a the 
darkest. 

[0456] It means that the above thing can change the quantity of light which carries out outgoing 
radiation from a back light 16 in each part of the display screen. In ( drawin g 47 ), the quantity of 
light by which outgoing radiation is carried out from a back light 1 6 was binary [ of an outgoing 
radiation condition and a non-outgoing radiation condition ], and was what performs a gradation 
display in several frames. Of course, if brightness adjustment can do each light guide plate etc. 
independently, in each part of a viewing area, brightness distribution can be formed by one frame. 
Two or more whites LED are attached in each piece of a light guide plate, and the approach of 
making the lighting number of this LED fluctuating, the method of making the current to white 
fluctuate, the approach of fluctuating the injection power to fluorescence tubing, and the 
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approach of fluctuating the applied voltage to the scan electrode 393 are illustrated as the 
approach of carrying out brightness adjustment independently with each light guide plate. 
[0457] In this invention, the amount of flux of lights by which can fluctuate the amount of flux of 
lights by which outgoing radiation is carried out from a back light 16 over a number claim, or 
outgoing radiation is carried out from a back light 1 6 by one frame can be fluctuated (field 
modulated light method). 

[0458] A feeling of ****** appears [ the direction which attached light and darkness to the 
display image at the display panel 21 ] in a display image. It is desirable to make a screen dark as 
much as possible in the case of a night sky. In this case, the amount of flux of lights by which 
outgoing radiation is carried out to homogeneity is reduced to all the fields of this invention back 
light 1 6. There is the approach of lessening decreasing the number of scan electrodes which 
impresses ON state voltage as the approach of a fall, and injection power to the light emitting 
device 11 of a light guide plate 14 etc. It is desirable to make a screen bright as much as 
possible in a case of under [ the sun of the seashore ]. In this case, it is easily realizable making 
high the electrical potential difference impressed to the scan electrode 393, making [ many ] the 
number of scan electrodes which impresses ON state voltage, or by reducing the ir\jection 
electric energy to the light emitting device 1 1,1 14 attached in the light guide plate. 
[0459] On the other hand, a bright part and a dark part may be intermingled in a display image. It 
is bright in the piece of a light guide plate of a display image subordinate bright in this case, or an 
electrical potential difference is impressed to the rectangle electrode 393, and the incidence of 
much light is made to be carried out with a display panel 21. The dark image subordinate of a 
display lessens light which makes low the electrical potential difference which there are or 
impresses the amount of optical outgoing radiation from the piece of a light guide plate to the 
rectangle electrode 393, and carries out incidence to a display panel 21. [ few ] 
[0460] For example, ( drawing 45 (b)), if it is the brightness other parts of whose it sets, the 
image of the part of a is dark, the parts of b, c, and d are bright, and are middle extent the 
applied voltage to scan electrode 393a — high — carrying out — ( — the case where the 
polarization shaft of polarizing plates 413a and 413b is a cross Nicol's prism — the time of NW 
mode — ) — scan electrodes [ 393g, 393j, and 3931. ] applied voltage — low — carrying out — 
the applied voltage to other scan electrodes — middle level — then, it is good. In addition, what 
is necessary is to make low impression power to the light emitting device attached in light guide 
plate 14a, to make high applied voltage to the light emitting device attached in light guide plates 
14g, 14j, and 141., and just to let applied voltage to the light emitting device attached in other 
light guide plates be middle level, when ( drawing 45 ) is a light guide plate method. 
[0461] What is necessary is for the same to be said of the case of ( drawing 46 ), for the image 
of the part of a to be dark, and for the parts of b, c, and d to be bright, and to make high applied 
voltage to rectangle electrode 393a, to make low rectangle electrodes [ 393b, 393c, and 393d ] 
applied voltage, and just to let applied voltage to other rectangle electrodes be middle level, if it 
is the brightness other parts of whose are middle extent, in addition — etc. ( drawing 46 
( drawin g 45 )) etc., although [ the brightness of the scan electrode (rectangle electrode) 393 or 
a light emitting device 1 1,141 ] it set and brightness etc. is adjusted corresponding to the field 
according to each individual Not the thing to limit to this but the screen 107 whole is responded 
to the contents (pop [ a classic, a personal computer still picture, a movie, ] etc) or data (the 
change condition of a gamma property, light-and-darkness data, and light-and-darkness data, 
distribution condition etc of light-and-darkness data) of a video signal. You may control by 
adjusting brightness, contrast, etc. 

[0462] Moreover, the size of the rectangle electrode 393 may not be limited to two etc. kinds 
etc., and various sizes are sufficient as it. For example, the magnitude of size may be three or 
more kinds, and the thing of size with the smaller child screen of a picture Inn picture crowds, 
and may be arranged. Moreover, the configuration of a light guide plate 1 4 and electrode 393 
grade may not be limited a square or in the shape of a stripe, and the polygon, circular, the other 
stellate one. etc. of a hexagon and a triangle is sufficient as it. Moreover, the light guide plate 14 
and the electrode 393 crowded, and did not need to be put in order, and it may arrange 
dispersedly. or could be arranged or formed in a part of viewing area 1 07. Moreover, the light in 
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which each part of light guide plate 14 grade carries out outgoing radiation does not need to 
make the data or the contents of the video signal not necessarily reflect. In addition, a user may 
enable it to set it as arbitration according to the data or the contents of the video signal using 
remote control etc. 

[0463] It is the explanatory view of the display of a method using the panel or back light of the 
configuration ( drawing 46 ( drawin g 45 )) of ( drawing 48 ) etc. In addition, although 41 1 is 
considering as the scan driver in ( drawing 48 ), it does not limit to this and is good also as a 
control section of a light emitting device 11 (141). That is, it is because the purpose may be 
attained if the scan driver 41 1 controls the light which carries out incidence to a display panel 
21. Moreover, it cannot be overemphasized that the scan electrode 393 may be replaced with a 
light guide plate 14. In addition, in order to give explanation easy, suppose that they are the scan 
electrode 393 and the scan driver 411 in ( drawing 48 ). 

[0464] The display of this invention possesses two frame memories 485a and 485b. When switch 
section 484a stores data in memory 485a. switch section 484b has read data from memory 485b. 
Conversely, when it switches and section 484a stores data in memory 485b, switch section 484b 
has read data from memory 485a. As for memory 485a and memory 485b, read-out and writing 
are performed by turns as mentioned above. 

[0465] the inside of the "average luminance" from the image data inputted as operation part 483 
was shown in ( drawing 76 ), the "maximum brightness", the "minimum brightness", "luminance 
distribution", the "light region number", and the "dark field number" — all — or the extract data 
of arbitration are created and this extract data is stored in the data storage section 482. The 
scan driver 41 1 is controlled from extract data. 

[0466] As for the scan driver 41 1 , stripe-like a scan electrode or the rectangle electrode 393 is 
connected. In the scan driver 41 1, it is an electrode 393 (in the case of light guide plate 14 
method, the light emitting device 14 (141) connected to the light guide plate 14 is controlled.). 
Operation part 483 creates the data which were adapted for this scan driver 411. 
[0467] On the other hand, the image data from switch section 484b are sent to the video-signal 
control section 481. To a video signal, the video-signal control section 481 performs a standup 
electrical potential difference and amplitude magnification control, and performs 1 H or 1 D 
reversal process, and it performs data manipulation so that it may be adapted for electric-light 
transfer characteristic of the liquid crystal layer 226 good. The data which ended such data 
manipulation are impressed to the source driver 102. 

[0468] After processing of a level shift etc. is performed, D/A conversion of the source driver 
102 is carried out, and it is impressed to a source signal line, in addition — a drive method — 
from ( drawing 34 ) ( drawing 29 ) — etc. — since it explained, it omits, however, a drive method 
— from ( drawing 34 ) ( drawing 29 ) — etc. — it does not limit to a method. It cannot be 
overemphasized that any of 1 D reversal drive which reverses the polarity of 1 H reversal drive 
which reverses the polarity of the video signal impressed to the pixel electrode 230 for every 1 - 
pixel line, 1 V reversal drive which reverses the polarity of the video signal impressed to the pixel 
electrode 230 for every 1 -pixel train, a 1 -pixel line, and the video signal impressed to the pixel 
electrode 230 for every 1 -pixel train are sufficient. 

[0469] In ( drawin g 48 ), the quantity of light outputted from a back light 16 according to the 
image of a video signal is clearly controlled by the indicating equipment of this invention. The 
quantity of light furthermore outputted from a back light 16 adjusts a detail/contrast for every 
field where the shape of the shape of a stripe and a rectangle was subdivided. Of course, it 
cannot be overemphasized that you may control the quantity of light outputted from a back light 
16 as one thing over all back light fields. 

[0470] It cannot be overemphasized that the video signal impressed to the liquid crystal display 
panel 21 with a natural thing may also perform black stretching and white elongation, and a 
gamma curve may be changed according to the contents of the video signal. 
[0471] Moreover, it cannot be overemphasized that a display image may detect a still picture or 
an animation and control of a scan driver may control automatically. 

[0472] Moreover, it is not necessary to control over all frames, and you may control based on 
the image data extracted to arbitration. Moreover, you may control, reflecting the past image 
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data over a double frame. 

[0473] Based on image data, the light by which outgoing radiation is carried out to the shape of a 
matrix from a back light in a back light is controlled by the indicating equipment of this invention 
as mentioned above. Therefore, since brightness adjustment etc. can be performed for each part 
of every even if a dark field and a light region are intermingled by one image, graphic display with 
MERIHARI is realizable. 

[0474] ( Drawing 49 ) is the period of two or more frames, and is the approach of operating a 
light guide plate 14 or the scan electrode 393, and forming light and darkness in a display image 
107 in the shape of a matrix. ( Drawing 49 ) is a matrix-like although it was a stripe-like in 

( drawin g 47 ). 

[0475] ( Drawing 49 ) shows that it is dark in the part illustrating many laps, such as a slash 
(vertical line). Therefore, display 107a is most darkly set to 107b->107c next, and 107d is the 
brightest. That is, it will be easy to understand if viewing-area 107a considers a three-frame 
period and 107b that a dark indication of a two-frame period and the 107c was given during the 
one-frame period among the periods of several frames. Of course, when strength of the number 
of the light emitting device 1 1 attached in the light guide plate 14 or the electrical potential 
difference impressed to liquid crystal layer 226b on a rectangle electrode is carried out and 
halftone permeability can be realized by one frame, it cannot be overemphasized that delicate 
transmittance control is realizable, moreover — **** ( drawing 47 ( drawing 49 )) — although 
light and darkness etc. are expressed by several frames, it cannot be overemphasized that it is 
realizable also when it does not limit to this, an one-frame period is divided at two or more 
periods and flashing etc. carries out light emitting device 1 1 grade within the divided period. 
[0476] ( Drawing 39 ) etc. — although it expressed so that it might set and the scan electrode 
393 might be sequentially scanned downward from on Screen 107, it may not limit to this and 
you may constitute like ( dr awin g 50 ). In addition, in ( drawing 50 ), although 393 is considering 
as the scan electrode, it may not be limited to this and may be transposed to a light guide plate 
14. It is because this is the same as that of ( drawing 48 ) and the purpose is also the same. 
That is, although scan (rectangle) electrode 393 method is illustrated and explained in order to 
give explanation easy also in future examples, it may not limit to this and you may be a light 
guide plate method. 

[0477] In ( d rawin g 50 ), two scan drivers 411a and 411b are provided, it connects with scan 
electrode 393a arranged the eventh, and scan driver 41 la is connected to scan electrode 393b 
arranged the oddth at scan driver 41 lb. That is, the scan electrode 393 is connected with a 
different scan electrode 393 by turns one by one from the top. 

[0478] As for the back light of ( drawing 50 ), it is desirable to use combining the display panel 21 
of an interlace display of NTSO etc. As shown in ( drawing 51 (a)), in an odd frame, it scans 
sequentially from the oddth (393a) of the scan electrode 393, and changes into an optical 
outgoing radiation condition (or when taking the responsibility of liquid crystal etc. into 
consideration, it considers as the reverse). In even frames, like ( drawin g 51 (b)), it scans 
sequentially fr-om the eventh (393b) of the scan electrode 393, and changes into an optical 
outgoing radiation condition (or when taking the responsibility of liquid crystal etc. into 
consideration, it considers as the reverse). Being above ( drawin g 51 (a)) and by combining 
( drawin g 51 (b)), a full screen is chosen like ( drawing 51 (c)), and the one display screen is 
displayed. 

[0479] In addition, ****** [ the number of them / it may not limit at a time to one the scan 
electrode 393 with which ON state voltage is impressed, and / two or more ] in ( drawing 51 ). 
Moreover, scan sequence may not be limited downward from on a screen, either, and may scan 
downward from on [ from under / from a top / bottom -> ] top ->. Moreover, depending on the 
case, a random scan is sufficient. It cannot be overemphasized that the above thing is applicable 
also about the configuration of ( drawing 49 ). Moreover, although the display image of a display 
panel 21 is a still picture, it may detect whether it is an animation, and a control system may be 
switched. Since this is the same as that of explanation of ( drawing 1 0 ), it omits explanation. 
[0480] It was what improves an animation display property by displaying a band-like black display 
on a display panel 21, or making [ it is not / a display image / visible and ] it into an observer 
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during a fixed period, by the above configuration. In order to realize this, the scan (rectangle) 
electrode 393 was used and the light guide plate 14 was controlled. However, when it is not 
based on this approach but ** also controls the video signal to a display panel 21 , the mutual 
change display of image display and a black display is realizable, that is, it is free to combine with 
a method [ having made the back light always turn on freely (of course - ( drawing 39 ) ( drawin g 
51 )) ] — by making a display image indicate by black, a black display is seemingly inserted 
between images and animation display is improved. 

[0481] In addition, in explanation of this specification, although explained having operated the 
subdivided light guide plate 114 or scan electrode, and having performed the black display, this is 
for giving explanation easy. It cannot be overemphasized that a self-luminescence device, for 
example, an EL element, a firefly luminescence component, etc. may be arranged in the shape of 
a matrix and in the shape of a stripe, these may be controlled as other approaches, and a black 
display may be performed. 

[0482] However, if it is going to perform a black display between image display, **** conversion 
etc. needs to perform the display rate of a video signal at a high speed. If the display rate of a 
video signal is opened, the frequency of a digital disposal circuit will become high and circuit cost 
will become high. Since this technical problem is received, in the display panel of this invention 
shown in ( drawin g 52 ), the viewing area 107 of a display panel 21 was divided into four fields 
(107a, 107b, 107c, 107d), and the source driver (102a, 102b, 102c. 102d) which drives each field 
is formed or arranged. 

[0483] In ( drawin g 52 ), viewing-area 107a is driven by source driver 102a. Moreover, it 
connects with source signal-line 228of source driver 102a a. and TFT241 of viewing-area 107a a 
is connected to gate driver 101a. Viewing-area 107b is driven by source driver 102b. Moreover, 
TFT241b of TFT of viewing-area 107b and 241b is connected to source signal-line 228of source 
driver 102b b. Moreover, it connects with gate driver 101b. Similarly, TFT241 of viewing-area 
107c c is connected to source signal-line 228c and gate driver 101c of source driver 102c, and 
TFT241d of 107d of viewing areas is connected to source driver 102d case signal-line 228c and 
gate driver lOld. 

[0484] Thus, by constituting, viewing areas 107a-107b can be driven according to an individual. 
That is, it is not necessary to perform time-axis elongation. For example, the source drivers 
102a and 101a are used for one fourth of the time amount of the beginning of one frame, an 
image is displayed on viewing-area 107a, source driver 102b and gate driver 101b are used for 
the one following fourth of time amount, an image is displayed on viewing-area 107c, source 
driver 102d and gate driver lOld are used for one fourth of the time amount of the last, and an 
image is displayed on 107d of viewing areas. 

[0485] The part which does not show the image displays the black display 81. Thus, if it displays, 
without performing time-axis expanding, an image can be displayed on the time amount of 1/4 of 
one frame, and a black display can be realized to other three fourthss of time amount, and a 
graphic display location can be moved one by one. 

[0486] In addition, in ( drawing 52 ), although a viewing area 107 considers as quadrisection, it 
may not be limited to this, and two division, trichotomy, or more than quadrisection is sufficient 
as it. For example, in 2 division, one side is made as a black display, it makes another side 
graphic display, and a display condition should just be switched by turns. 
[0487] Although one field was made into graphic display among four and other fields were 
considered as the black display (display which is not an image) in ( drawin g 52 ), it does not limit 
to this, two or three fields are made into graphic display, and it is good also considering other 
fields as a black display. Moreover, as shown in ( drawin g 53 ), a graphic display field and a black 
viewing area may be displayed by turns, and sequential migration of the graphic display field may 
be carried out. 

[0488] ( Drawing 53 (a)) is taken as the black displays 81a and 81b and graphic display 82a and 
82b. This display time is 1 / 2 frame time. ( Drawing 53 (b)) is in the next condition of ( drawin g 
53 (a)), could shift the location of the black displays 81a and 81b, and has shifted the location of 
graphic display 82a and 82b. This ( drawing 53 (a), (b)) image of one frame is displayed. 
[0489] ( Drawin g 53 (c)) shows the condition of the following frame. Moreover ( d rawin g 53 (d)), 
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the next condition of ( drawin g 53 (c)) is shown. That is, the image of the 1st frame is displayed 
by ( drawin g 53 (a) and (b)), and the image of the 2nd frame is displayed by ( drawin g 53 (c) and 
(d)). Moreover, an image opens and displays spacing while displaying it on one half of the whole 
screens (for example, it carries out ( drawing 35 (c2), 107a, 107c).). 

[0490] In addition, in ( drawing 53 ), an applicable back light may consider the part of 81 to be an 
astigmatism LGT condition, and it may be considered to be the condition of the scan electrode 

393 of not choosing. Therefore, ( drawing 53 (a2) (d2) In), Screen 1 07 may be in all display 

conditions (there is no black display condition). Moreover, one by one although [ ( drawing 53 ) / 
a viewing area (for example. 107a) ] scanned downward, it is good, though it does not limit to this 
and the display switch of each viewing areas 107a and 107c and viewing areas [ 107b and 107d ] 
parts is carried out all at once. 

[0491] The field which shows the image came by the above example as a fixed area. However, 
you may change not in accordance with the thing to limit to this but in accordance with the 
display condition of an image. ( Drawin g 10 ) etc. — although a screen becomes dark so that 
there are many black displays 81, as explained, animation dotage decreases. Conversely, although 
a screen becomes bright so that there are few black displays 81, it becomes easy to generate 
animation dotage. 

[0492] As for the brightness of this animation dotage and a screen, it is desirable to apply to the 
contents of image data or the circumference illuminance of a display panel 21, and to make it 
change automatically, or for a user to use remote control etc., and to set up and to enable it to 
acUust freely, for example. — ( — drawing 54 (a)) — the graphic display field (following field) 82 - 
- most — narrow — ( — drawin g 54 (b)) — next — ( — the condition of drawing 54 (c)) makes it 
large most. In addition, ( drawing 54 (d)) is in an all-points LGT condition. When the user etc. 
enables it to set up freely the between from all astigmatism LGT conditions to an all-points LGT 
condition, an image quality improvement can be made good. In addition, also in ( drawing 54 ). in 
the lighting field 82, it can be considered the graphic display field of a display panel 21, and can 
also be considered the back light 16 turned-on section. 

[0493] Although the lighting field 82 was band-like [ one ], as shown in ( drawin g 55 ), two or 
more band-like 82a and 82b are sufficient as ( drawing 54 ), and it may be divided or more into 
three. Moreover, it may be divided in the shape of a matrix like ( drawin g 46 ), and may be 
displayed. Therefore, the lighting field 82 may not be limited to band-like, and a dot-like is 
sufficient as it. 

[0494] In addition, it is good, though viewing-area 107a shows the image of the 2nd frame and, as 
for viewing-area 107b, viewing-area 107c shows the image of the 3rd frame for the image of the 
1st frame in ( drawing 55 ). Therefore, if lighting section 82b makes the 1st current frame the 
display condition, you may think that lighting section 82a makes the 2nd next frame of the 1 st 
frame the display condition. 

[0495] Flashing of a back light 1 6 may blink the whole back light, as divide back light 1 6 grade 
into two or more fields, and each is controlled and also it is shown in ( drawing 56 ). For ( drawing 
56 (b) and (d)), a putting-out-lights condition, and ( drawing 56 (a) and (c)) are in a lighting 
condition. 

[0496] It is desirable to satisfy t1 for the time amount of a lighting condition, and to satisfy the 
relation between t2, then 0.25 <=t1/t2 <=1.5 for a putting-out-lights condition now. Furthermore, 
it is desirable to satisfy the relation of 0.4 <=t1/t2 <=1.0. 

[0497] ( Drawin g 56 ) lights up and switches off a full screen 107 collectively. A back light 16 is 
blinked, and also even if the thing which a full screen 107 is turned [ thing ] on and makes the 
light put out controls the scan electrode 393, it can be performed. In addition, it can carry out 
also by impressing an electrical potential difference to the counterelectrode 255 of the liquid 
crystal display panel 21. 

[0498] As for the liquid crystal display panel 21, the counterelectrode 225 is formed over all the 
fields of the liquid crystal layer 226. When the liquid crystal display panel 21 is in NW (normally 
white) mode, it will become a black display if a big electrical potential difference (saturation 
voltage) is impressed to a counterelectrode 225. In NB (normally black) mode, it is this reverse. 
On these specifications, if a liquid crystal layer is made into NW mode for giving explanation 
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easy, and the electrical potential difference more than a predetermined electrical potential 
difference is impressed to liquid crystal 226, an image shall not be displayed. 
[0499] In addition, although the black display was generally meant when an image was not 
displayed, it was said above that it is not what makes it hard to be this is not visible to an 
observer in a display image, or visible, and means only a black display completely. That is, even if 
some displays are in sight, it will be a black display, and if an image is hard to look by white 
display, this will also be a black display notionally. Therefore, a gray display etc. is included in the 
concept of a black display with a natural thing. Usually, what is necessary is just to consider the 
condition of having reduced screen intensity rather than the display condition. As for a 
brightness fall, it is more desirable than usual to carry out to 1/2 or less. 
[0500] ( Drawing 57 ) possesses a pulse generating circuit 571. A pulse generating circuit 
outputs a sine wave, a square wave, etc. Moreover, it is constituted so that it can carry out 
adjustable [ of the signal amplitude to output ] in **7 (V). That is, a pulse generating circuit 
impresses a signal to a counterelectrode 225, carries out orientation of the liquid crystal 
molecule, and is made into a black display condition. 

[0501] The output of a pulse generating circuit 571 is connected to the terminal a of the switch 
circuit 484. Let the terminal b of the switch circuit 484 be fixed potential. Manual switches, such 
as an insulating mold relay / switch or a push switch according [ the switch circuit 484 ] to an 
analog switch, a mechanical relay, a CMOS relay, and a photocoupler, and a snap switch, etc. 
correspond, moreover, switching of the terminal a of the switch circuit 484, and Terminal b — 
remote control actuation of a user — moreover, the illuminance of outdoor daylight — or a 
switch is automatically performed manually by the data of the video signal to a display panel 21. 
[0502] As for b terminal of the switch circuit 484, the electrical potential difference sometimes 
(at the time of graphic display) impressed to a counterelectrode 225 is usually impressed. 
Usually, applied voltage is a common electrical potential difference. However, the signal reversed 
in every field (frame) is impressed at the time of an opposite reversal drive. Moreover, since the 
electrical potential difference impressed to Terminal b reduces a flicker, it is desirable to 
constitute so that an electrical potential difference can be adjusted in **0.8 (V). 
[0503] moreover, an electrical-potential-difference pulse (a sine wave is sufficient) 
comparatively high at the time of display initiation when the liquid crystal display panel 21 is in 
GOB mode — a 0.1 - 1 -second about room — it is necessary to carry out period impression 
Since it corresponds to this, it is desirable to constitute the amplitude value of a pulse so that it 
can change automatically. 

[0504] The terminal C of the switch circuit 484 is connected with the counterelectrode 225 of 
the liquid crystal display panel 21. Therefore, it switches and connects with Terminal b or 
Terminal a from the terminal c of a circuit 484. Therefore, when outputting the input from 
Terminal a to Terminal c for making the display screen 1 07 a black display, and displaying an 
image, the input from Terminal b is outputted to Terminal c. Animation dotage is improvable by 
impressing the electrical potential difference of Terminal a and Terminal b to a counterelectrode 
225 by turns. Moreover, when a display image is a still picture, it is [ then ] good, impressing the 
electrical potential difference of Terminal b to Terminal C. These control is performed in a 
control circuit 103. Since the control circuit 103 grade is explained above, it omits explanation. 
[0505] ( Drawin g 58 ) is an explanatory view for explaining actuation of the drive circuit shown in 
( drawin g 57 ). ( Drawin g 58 (a)) is in the condition that Vc (common electrical potential 
difference) was impressed to the counterelectrode 225. Here, in order to give explanation easy, 
Vc explains as 0 (V) and (GND). ( Drawing 58 (a)) is in the condition that the image is displayed 
on the display panel 21. A different polar electrical potential difference (+ VI, - V2, + V3, - 

V4 ) for every 1 -pixel train is impressed to the pixel electrode 230, and natural drawing is 

displayed. 

[0506] ( Drawing 58 (b)) shows the place where +Vr electrical potential difference is impressed 
to the counterelectrode 225 from the pulse generating circuit 571, and ( drawing 58 (c)) shows 
the place where -Vr electrical potential difference is impressed to the counterelectrode 225 
from the pulse generating circuit 571. Vr electrical potential difference is 80% - 150% of 
amplitude value of maximum about the amplitude of the signal used in case an image is usually 
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displayed (absolute value). + Make into 1 horizontal-scanning period, coincidence, or its integral 
multiple average t= (t1+t2) of the time amount t1 which is impressing Vr electrical potential 
difference, and the time amount t2 which is impressing -Vr electrical potential difference. 
However, it is desirable to consider as 1 horizontal-scanning period most preferably, and being 
referred to as t1=t2 is desirable. 

[0507] If the electrical potential difference of **Vr is impressed to a counterelectrode 225 like 
( drawing 58 (b) and (c)), a high electrical potential difference will be impressed relatively [ liquid 
crystal / 225 ], and a liquid crystal molecule carries out orientation actuation, and serves as a 
black display. Therefore, image display and a black display can be carried out by turns. 
[0508] It cannot be overemphasized that they are utilizable not only for the improvement of 
animation dotage but a pixel brilliance control even if these methods of presentation carry out 
contrast adjustment, moreover — etc. ( drawin g 58 ) etc. — **** — the case where a 
counterelectrode 225 is divided and it is formed corresponding to the pixel 230 of R, G, and B, 
for example although the counterelectrode 225 considered as the solid electrode — each 
counterelectrode (225R, 225G, 225B) — it cannot be overemphasized that Vr electrical potential 
difference may be impressed and a black display may be realized especially independently. 
[0509] In addition, it cannot be overemphasized that the drive approach / method of 
presentation of this invention are applicable also to the display panel of a field sequential display. 

[0510] In order to explain the drive approach of ( drawing 59 ) ( drawing 58 ( drawing 57 )) in 
more detail, it illustrates by the representative circuit schematic. The output from a pulse 
generating circuit 571 is impressed to the counterelectrode 225 of a display panel 21. Therefore, 
alternating voltage is impressed to the liquid crystal layer 226 which is a capacitor, and it 
becomes a black display. In addition, when the liquid crystal layer 22 is in NB (normally black) 
mode, it is necessary to make amplitude value of driver voltage into this reverse. 
[0511] The above example is the reference ( d rawin g 60 ) which was what impresses an 
electrical potential difference etc. to a counterelectrode 225, and realizes the mutual change 
display of image display and a black display. ( drawing 60 ) — setting ( drawin g 60 (a)) — the 
screen whole — an image display condition — ( — drawin g 60 (b)) starts black display 107b from 
the screen upper part, and moves this black display 107b to screen down one by one ( drawin g 
60 (c), (d)). On the other hand, image 107a of the following frame is displayed from the upper part 
of a screen ( drawing 60 (c)). 

[0512] Such the method of presentation / a drive approach are realizable with the method which 
impresses an electrical potential difference to a counterelectrode 225 as shown in ( drawin g 58 ), 
or scan electrode 393 method as shown in ( drawing 40 ). moreover. ( drawing 40 ) also described 
— as ( drawing 61 ) — it cannot be overemphasized that one a scan / rectangle electrode 393 
may be arranged to two or more pixel line or two or more pixel trains so that it may be shown. 
Moreover, ****** [ the number of the scan drivers 41 1 / one ] as it is not necessary to prepare 
more than one as shown in ( drawin g 50 ), and shown in ( drawing 62 ). Moreover, in ( drawing 
57 ), it switched and it was presupposed that Vc electrical potential difference or **Vr electrical 
potential difference is impressed to a counterelectrode 225 by the circuit 484. However, what is 
necessary is to prepare the impression terminal of Vc and **Vr electrical potential difference in 
the scan driver 411, and just to constitute so that one of two or more of these electrical 
potential differences can be chosen and impressed when a counterelectrode 225 is the scan 
electrode (rectangle electrical potential difference) 393 like ( drawin g 62 ). For example, when 
performing a black display, +Vr or -Vr electrical potential difference is inputted, and it inputs into 
the scan electrode 393 (= counterelectrode), and, in the case of image display, Vc electrical 
potential difference is impressed to the scan electrode 393 (= counterelectrode). Thus, black 
display and image display can be performed by turns by driving. 

[0513] In addition, it may bundle up to all the scan electrodes 393, it is not necessary to impress 
+Vr electrical potential difference or -Vr electrical potential difference, and +Vr electrical 
potential difference and -Vr electrical potential difference may be impressed by turns in 
( drawing 62 ). For example, it is the approach of impressing +Vr electrical potential difference to 
393a and 393c — , and impressing -Vr electrical potential difference to 393b — . Every frame 
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(field) is made to reverse the polarity impressed to each scan electrode 393 (reference). 
( drawin g 63 ) Thus, a large absolute value with the electrical potential difference impressed to 
the pixel electrode 230 can be taken by impressing the electrical potential difference reversed to 
the scan electrode 393. Moreover, a flicker cannot be conspicuous easily and image quality also 
improves. ( Drawing 57 ) It sets and it cannot be overemphasized like ( drawing 10 ) that the 
scan driver 411, a gate driver 101, and the source driver 102 take a synchronization, and display 
an image on a display panel 21 ( drawing 63 ). 

[0514] As for the scan driver 41 1 or a pulse generating circuit 571 , it is desirable to arrange on 
the array substrate 221 by the electrode terminal 644 which consists of a projection electrode 
with a COG technique as shown in ( drawin g 64 ), and conductive paste 642a. The output signal 
(output voltage) from scan driver 41 1 grade is transmitted with the circuit pattern 643 formed on 
the array substrate 221. The counterelectrode 225 or the scan electrode 393, and the circuit 
pattern 643 are electrically connected by conductive paste 642b. In addition, conductive paste 
642b is formed in the outside of closure resin 641. 

[0515] By loading scan driver 411 grade on the array substrate 221 as mentioned above, 
manufacture of a display panel 21 becomes easy by loading scan driver 41 1 grade into the 
source driver 102, a gate driver 101, and coincidence. 

[0516] ( Drawin g 65 ) shows the wiring condition of the scan electrode 393 and a pixel line. 
However, it cannot be overemphasized that the scan electrode 393 may arrange one scan 
electrode 393 to two or more pixel lines, and two or more scan electrodes 393 may be 
conversely arranged in a 1 -pixel line. 

[051 7] In addition, although the scan electrode 393 has explained forming or arranging to the 
opposite substrate 222 side as a premise, it may not be limited to this and may form the scan 
electrode 393 in the array substrate 221 side. For example, in ( drawing 65 ), the configuration 
which formed the insulator layer on the scan electrode 393, and formed the pixel electrode 230 
on it is illustrated. In an equal circuit, it becomes like ( drawin g 66 ). in addition, the thing to limit 
to the stripe-like scan electrode 393 — not but — etc. ( drawing 46 ) etc. — a rectangle-like 
electrode as shown is sufficient. 

[0518] The electrical potential difference (signal) outputted from scan driver 411a is transmitted 
to the scan electrode 393, and this electrical potential difference (signal) is transmitted to the 
pixel electrode 230 through a dielectric film 246 (P points). Therefore, also in the configuration of 
( drawi ng 66 ), since the potential of P points can be operated, the voltage which can be 
impressed to the liquid crystal layer 226 can be controlled, and a black display etc. can be 
performed. 

[0519] The above example was what performs a black display by impressing an electrical 
potential difference or a signal to the scan electrode 393 or counterelectrode 225 grade. In case 
a black display is performed, it is not based on the signal impressed to the source signal line 228, 
but a black display is performed. However, actuation is also easy if a black display is performed 
by transmitting a black indicative data (signal) to the source signal line 228, and writing this black 
indicative data (signal) in the pixel electrode 230. The source driver 682 and the control driver 
684 take a synchronization, and ( drawing 68 ) makes a black display electrical potential 
difference hold to the pixel electrode 230. 

[0520] The control driver 684 outputs VL electrical potential difference for VH electrical 
potential difference. VH electrical potential difference is ON state voltage which makes TFT241 
turn on. VL electrical potential difference is OFF state voltage which makes TFT241 turn off. 
The control driver 684 possesses the control signal line 685, and VH or VL electrical potential 
difference is impressed to this control signal line 685. Although one control signal line 685 is 
illustrated in ( drawin g 68 ) as the 3-pixel line is shared, it may not limit to this, and one control 
signal line may be used at a 1 -pixel line, and one control signal line may be used at a multi-pixel 
line, the connection condition with TFT241 of the pixel 230 of ( drawing 68 ), the source signal 
line 228, or the gate signal line 261 is more detailed ( drawin g 67 ) — it is shown like. 
[0521] If ON state voltage is impressed to the gate signal line 261, TFT241b turns on, and the 
electrical potential difference currently then impressed to the source signal line 228 is impressed 
to the pixel electrode 230. Moreover, if ON state voltage is impressed to the control signal line 
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685, TFT241a turns on, and the electrical potential difference currently then impressed to the 
source signal line 228 is impressed to the pixel electrode 230. Therefore, the signal with which 
one pixel electrode 230 is impressed by a gate driver 101 and the control driver 684 is 
controlled. Therefore, to the pixel electrode 230, TFT241a and TFT241b are separately 
controllable. 

[0522] In ( drawin g 68 ), the source driver 102 possesses a shift register 682 and OR circuit 681, 
an analog switch 683, etc. as main components. Supply voltage is the single power supply of 3 
(V) or 3.3 (V), possesses a charge pump circuit inside and is making the required electrical 
potential difference. 

[0523] A shift register 682 possesses a data (DATA) terminal and a clock (CLK) terminal, and 
shifts the data of a data terminal. And it is operated so that the analog switch 683 of a location 
with data may close. If a GONB terminal is made into H level, all the outputs of an OR circuit 
serve as H level, and all analog switches (ASW) are turned on. Therefore, the video signal 
impressed to the SIG terminal can be impressed to all the source signal lines 228 by operating a 
GONB terminal. This GONB terminal is used as an object for precharge. A SIG terminal is a 
terminal which impresses a video signal. 

[0524] In ( drawing 68 ), since analog switch 683b has closed, the video signal will be impressed 
to source signal-line 228b. The capacitor is seemingly formed in each source signal line 228. This 
capacitor is formed mainly of the intersection of the gate signal line 261 and the source signal 
line 228. It closes one analog switch 683 at a time one by one with the output of a shift register 
682, and a video signal is impressed to each source signal line 228 in accordance with it (sample 
hold is carried out). 

[0525] The analog switch 283 is formed with the low-temperature polish recon technique, the 
relation of the W/L ratio LP and W/L ratio LN of N channel of P channels is formed so that the 
relation of 0.8 <=LP/LN<=2.5 may be satisfied, and it is desirable to satisly the relation of 1 .2 
<=LP/LN<=2.0 more preferably. In addition, as for the resistance of a source signal line, it is 
desirable to consider as 50 ohms or more 250 ohms or less. 

[0526] ON state voltage is impressed to one gate signal line 261 at a 1 horizontal-scanning 
period (selection period of a 1 -pixel line), in the next 1 horizontal-scanning period, ON state 
voltage is impressed to the following gate signal line 261, and OFF state voltage is impressed to 
the front gate signal line 261. If ON state voltage is impressed to a gate signal line, TFT241a 
connected to this gate signal line will turn on, and the electrical potential difference currently 
then impressed to the source signal line 228 (sample hold is carried out) will be written in the 
pixel electrode 230. 

[0527] ( Drawing 69 ) is the wave of the video signal inputted into a SIG terminal. In order to give 
explanation easy, ( drawin g 69 ) shows the case of the IF reversal reversed once in the 1 field 
(frame). In addition, if it is in NW mode in the wave of ( drawing 69 ), the image of six steps from 
which the bottom of a screen serves as [ the upper part of a screen ] a white horizontal stripe 
with a black horizontal stripe should be displayed. 

[0528] By the drive approach of ( drawing 69 (a)), black is written in the time amount of t1 in the 
display screen 107 of a display panel 21 (it becomes a black display). An image is displayed on 
the time amount of t2. With the configuration of ( drawin g 68 ), since it connects with TFT241b 
of a 3-pixel line, if the control signal line 685 has the same shift register clock of the shift 
register clock of the control driver 684, and a gate driver 101, each pixel line should switch it to 
the time amount of t1 with the black display by 3X. And the image should be displayed 
sequentially from the upper part of a screen after the black display. 

[0529] What is necessary is just to perform relation between the black display period t1 and the 
image display period t2 in consideration of the rate of the control driver 684, and the rate of a 
gate driver 101 (can set as arbitration or it is a design matter). If the black display time t1 
excels, animation dotage will improve. However, a display image becomes dark. 
[0530] In addition, as for the relation between t1 and t2, in ( drawing 69 ), it is desirable to make 
it satisfy the relation of 0.2 <=t1 /t2 <=2. Moreover, it is desirable to constitute so that one [ at 
least ] period may be made automatic also with adjustable with a means among t1 and t2. 
[0531] ( Drawin g 69 (b)) divides the period of t1 into the period of tia and t1 b. As for the period 
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of t1a, t1 of ( drawing 69 (a)) corresponds. That is. it is a black display period. The period of t1b 
is a precharge period. An electrical potential difference is impressed to the source signal line 228 
at the period of tib, and the write-in deficiency in performance of an analog switch 683 is 
canceled. As for the precharge electrical potential difference V1, it is desirable to carry out 70% 
or more to 1 20% or less of the mean amplitude value VA of the video signal (all area 1 07) 
impressed in the next field (frame). Or when precharging to every 1 H, it is desirable to carry out 
70% or more to 1 20% or less of the mean amplitude value VA of the video signal impressed to the 
following pixel line. Calculation of VA is easily computable by calculating the data of memory 485. 

[0532] In addition, although referred to as t1+t2=1F in ( drawin g 69 ), it does not limit to this. For 
example, it is good also as t1+t2=1H (1 horizontal-scanning period). That is, what is necessary is 
to divide 1H period into t1 and t2, to make t1 into a black display (high voltage) image, and just 
to make t2 into an image data (natural drawing) image. And the period of t1 is made to turn on 
TFT241b, and the period of t2 is made to turn on TFT241a. However, it is necessary to make it 
spacing with fixed pixel line to which TFT241b chosen by the control driver 684 was connected 
and pixel line to which TFT241a chosen as the gate driver 101 was connected. Otherwise, it is 
because image data will be immediately written in after a black display. 

[0533] Moreover, although [ (drawing 68) ] one control signal line 685 controls three pixel lines, 
this may be an example, and a 1 -pixel line is sufficient as it, and it may be a multi-pixel line 
more. Moreover, the pixel line to control may choose and control the pixel line which did not 
need to continue and was dispersed. 

[0534] In addition, in (drawing 68), although [ the driver / the control signal line 685 ] the control 
driver 684 operated the internal shift register and sequential selection is made, it may not limit 
to this, and random selection may be made, and all the control signal lines 685 may be chosen at 
once, and a black display may be realized. 

[0535] (Drawing 70) is the configuration which added the GOE terminal 701 to the gate driver 
101. If the GOE terminal 701 is made into H level. ON state voltage will be outputted to all the 
gate signal lines 261. Therefore, all TFT(s)241 will be in an ON state, and write the electrical 
potential difference impressed to the source signal line 228 in the pixel electrode 230. 
[0536] the GOE terminal 701 — (~ t1 period of drawing 69 (a)) ~ or (drawing 69 (b)) makes it H 
level at a t1a period. Therefore, a full screen 107 serves as a black display at this period. In 
addition, although [ the example of (drawing 70) ] the full screen is collectively indicated by 
black, if two or more GOE terminals are formed and a screen is divided, a screen can be divided 
and it can indicate by black, moreover — ( — if it enables it to control the pixel line in which t1 
of drawing 69 (a)) carries out period ON, and the pixel line in which t2 carries out period ON 
according to an individual — a stroke — even if it is [ every / behavior ], black display writing 
and image display writing can be switched. This configuration forms the shift register 1 for period 
selection of a gate driver lOltl, and the shift register 2 for period selection of t2, switches this 
output on real time, and should Just choose the gate signal line 261. Moreover, it is shown in 
(drawing 69 (b)). Since it is clear, as for the ability to also perform application of precharge time 
amount tib, also in (drawing 69 (b)), explanation of (drawing 68) can be applied correspondingly. 
Therefore, explanation is omitted. 

[0537] The above example was what outputs both the signal which performs a black display from 
the source driver 102, and the signal which performs image display. However, if the source driver 
102 is made to pay all, it will be necessary to carry out conversion of a video signal or, and 
the cost of a display will become high for complicated video-signal processing being needed etc. 
[0538] (Drawing 71) copes with this technical problem. 711 is a reset signal line. The signal is 
impressed in order to perform a black display to this signal line. They are a 5 to 50kHz square 
wave, or a sine wave as an example. (Drawing 68) etc. — it is the same as that of the signal for 
a black display which the explained source signal line 102 outputs. ON of TFT241b writes the 
signal 711 currently impressed to the reset signal line 711 in the pixel electrode 230. Therefore, 
the liquid crystal layer 226 on the pixel electrode 230 carries out orientation, and an applicable 
pixel serves as a black display. 

[0539] In addition, although the reset signal line 711 is connected to a pixel line writing direction. 
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connect in the direction of a pixel train, and connect in the shape of a matrix, or connect with 
TFT241b of two or more pixel lines or a train, and also perform the black display for every block. 
[0540] Moreover, although the specification of this invention illustrates and explains TFT as a 
switching element, you may be the method which may not limit to this, may switch according to 
an operation of the plasma of switching elements, such as a thin-film diode (TFD), a plasma 
address type liquid crystal display panel, etc., and the thing of a mechanical relay especially 
device of operation, a CMOS relay, a phot relay, etc. are sufficient as in a scan electrode 
method, in addition performs the actual-value response of STN etc. Moreover, TFT241 is not 
limited to the location of (drawing 71) that the drain terminal should just be connected to the 
pixel electrode 230. 

[0541] If the reset signal line 711 is usually held to fixed potential (for example, counterelectrode 
225 potential) (when not resetting), it can form addition capacity by using a reset signal line and 
the pixel electrode 230 as an electrode. In this case, it is necessary to constitute the reset 
signal line 711 so that it may have fixed electrode width of face under the pixel electrode 230. 
Moreover, the reset signal line 71 1 will not fall a numerical aperture, if it forms with transparent 
electrodes, such as ITO. What is necessary is just to form some transparent electrodes with a 
metallic material, when it forms with a transparent electrode and wiring resistance becomes high 
too much. In addition, the problem of a numerical aperture does not turn into a technical 
problem, when the pixel electrode 230 is a reflector. 

[0542] ON of TFT241a writes the video signal currently impressed to the source signal line 228 
in the pixel electrode 230. Therefore, an image is displayed on a display panel 21. On the other 
hand, if TFT241b turns on, it is impressed by the reset signal line 711. The signal for a black 
display is written in the pixel electrode 230. Therefore, a part or all of a viewing area of a display 
panel 21 serves as a black display, the field by which it is indicated by black, and the field by 
which image display is carried out — alternation — or animation dotage etc. is easily improvable 
by considering as a scan condition, forming preferably the gate driver to which gate signal line 
261a was connected, and the gate driver to which gate signal line 261b was connected — a 
video signal etc. — conversion — it is not necessary to carry out — complicated circuitry 
— it is not necessary to carry out — a black display and image display — alternation — or it 
can carry out to coincidence. 

[0543] (Drawing 72) is a representative circuit schematic including the periphery of (drawing 71). 
The signal for a black display is outputted from a pulse generating circuit 571. Gate driver 101b 
chooses the pixel which performs a black display, and gate driver 101a chooses the pixel which 
performs a pixel display. 

[0544] (Drawing 73) is the configuration of providing source driver 102b for a black display, gate 
driver 101b, and source driver 102a and gate driver 101b for image display. TFT241a is 
connected to gate signal line 261a which was connected to source signal-line 228a connected to 
source driver 102a. and was connected to gate driver 101a. TFT241b is connected to gate signal 
line 261b which was connected to source signal-line 228b connected to source driver 102b, and 
was connected to gate driver 101b. TFT(s) 241a and 241b are arranged in the diagonal location 
of the pixel electrode 230. 

[0545] Thus, by forming a TFT array, TFT241a displays an image one by one per pixel line, and 
TFT241b also displays a black display one by one per pixel line. 

[0546] With the configuration of (drawing 73), it is made to synchronize with the same clock and 
the group of source driver 102a and gate driver 101a and the group of source driver 102b and 
gate driver 101b are only operated. Therefore, circuitry also becomes easy, moreover, spacing of 
the pixel line number which is rewriting the pixel line number currently rewritten to the black 
display, and image display — a user — or a system — or it becomes easy to carry out 
adjustable automatically. Moreover, increase of black viewing-area area and contraction are also 
easy. Therefore, contrast adjustment and screen intensity adjustment also become easy. 
[0547] (Drawing 74) shows the configuration of (drawing 73) by the representative circuit 
schematic. In addition, in the configuration of (drawing 73), if the addition capacity 262 is 
constituted by using the gate signal line 261 and the pixel electrode 230 as an electrode, a pixel 
numerical aperture falls and is also desirable. 
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[0548] This invention is characterized by having or carrying out the functions (a gamma curve, 
monochrome expanding, etc.) which amend video-signal data, and the function which creates the 
signal which modulates the light of a back light from a video signal, and controls a back light 
according to the contents of the video signal. (Drawing 75) is the block diagram. However, the 
matter explained by (drawing 10) is omitted as much as possible. 

[0549] From the video-signal processing circuit 106, the data with which gamma curve and 
monochrome elongation processing were performed for the driver controller 103, HD, and VD 
periodic signal are sent. The driver controller 103 controls a gate driver 101 and the source 
driver 102, and displays an image and a black display on a display panel 21. Moreover, these are 
also controlled when the scan driver 411 and the pulse generating circuit 571 are constituted or 
loaded on the display panel 21. 

[0550] On the other hand, the flashing information on a back light, a flashing period, an intensity 
level, etc. are sent to the back light controller 105 from the video-signal processing circuit 106. 
The back light controller 105 is based on these signals, and is the LED driver 104 (the light 
emitting device driver should be considered.), for example, the concept containing EL driver, a 
fluorescence tubing driver, a fluorescence component driver, etc. — it is — it controls, and each 
part or the whole of a back light is modulated the light of or blinked. 

[0551] Therefore, the improvement of a high contrast display and animation dotage etc. can be 
efficiently made by performing modulated light of a back light, etc. and amendment processing of 
a display image to coincidence. In addition, it is desirable to attach in the video-signal processing 
circuit 106 automatically the switch SW which can be operated manually. By operating SW, 
processing in case the images displayed on a display panel 21 are a still picture and an animation 
is switched. 

[0552] This invention is mainly concerned with (drawing 76), and it is the block diagram of the 
video-signal processing circuit 106 section. The average luminance of a screen, the maximum 
brightness, and the minimum brightness are extracted from the image data of memory 485a. 
Weighting processing is carried out with a multiplier 761, and these brightness data are sent to 
data-processing circuit 762a. The multiplier of weighting processing is constituted so that a user 
can set up automatically with the contents of an image, or ambient illuminance arbitrarily, these 
contents of an image — the thing according to a movie, a concert, and that genre — or the thing 
of a bright sheet, a dark scene, or a screen intensity condition is meant. 

[0553] It is necessary to make screen intensity high, and when making it change with ambient 
iliuminance has the high ambient illuminance which observes a display panel 21, and ambient 
illuminance is low, it is because it is desirable to make screen intensity low also from a viewpoint 
of power saving. Ambient illuminance is easy if a phot sensor detects. Moreover, it is desirable to 
also detect and consider the color temperature of a surrounding light by the color sensor. 
[0554] Moreover, the image data of memory 485a is divided in the shape of a matrix in the shape 
of a matrix. The condition of this data is shown in memory 485b. Thus, the maximum brightness, 
the minimum brightness, and average luminance are called for for every block of each which was 
divided in the shape of a matrix. 

[0555] In addition, in this specification, although the expression "brightness" is used, this shows 
the level (magnitude) of data, and a property. It does not become brightness only after data are 
processed and being displayed as an image, and brightness is not necessarily expressed for data 
itself on memory 485. Here, in order to make an understanding easy, or in order to give 
explanation easy, it is only called "brightness." 

[0556] From the data (processed result) called for by memory 485b, luminance distribution, the 
light region number which has the brightness beyond a predetermined value, and the dark field 
number which has the darkness below a predetermined value are called for, and weighting 
processing is performed by the multiplier 761, respectively. ******** **** data are sent to 
data-processing circuit 762a. Data-processing circuit 762a changes the value of the weighting 
constant M at any time by considering the data for every frame and considering the change 
condition of image data, that is, the multiplier 761 from the past data — each multiplier M is 
changed. This is because an image changes suddenly in having only carried out by frame 
processing, when an image changes from a bright screen to a dark screen suddenly with the 
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following frame. Therefore, data-processing circuit 762a processes, following the variation of 
image data. 

[0557] Data-processing circuit 762a processes the data inputted, and asks a display panel 21 for 
a proper gamma curve, a standup electrical potential difference, amplitude value, etc. A GAMBA 
curve is changed on the ROM table which consists of memory which it has inside. Moreover, in 
consideration of whether the configuration (division condition of a photoluminescence field) of a 
back light 16 has the shape of the shape of (a) full-screen package and a (b) stripe, and a (c) 
matrix, one of (a) - (c) is chosen, and data conversion is carried out and it outputs so that it may 
be the the best for the configuration. This video signal is transmitted to the source driver 1 02. 
The source driver 102 takes a gate driver 101 and the driver of a back light, and a 
synchronization, and displays an image. 

[0558] (Drawing 77) is the explanatory view of the back light controller 105. Data processing is 
almost the same as that of a video-signal (drawing 76) processing circuit. A different point is a 
point which does not have the "dark field number" in the data for which it asks from memory 
485b. In addition, the data with which a different point is outputted from data-processing circuit 
762b are a point of distribution of the flashing period of emitters, such as a back light, flashing 
time amount, and a lighting location. These data are sent to the back light driver 104. 
[0559] (Drawing 76) It was presupposed that the data which set and control a display panel 21 
and a back light 16 from a video signal are formed (creation) (drawing 77). In addition, the phot 
sensor 781 may detect the display condition of the liquid crystal display panel 21 controlled to 
be shown in (drawing 78), the detected signal may be used as control data with a detector, and 
this control data may also be used. That is, a current display condition (there are problems, such 
as the response time, in liquid crystal) is fed back, and it considers as a better image display 
condition. The phot sensor 781 is stuck to the opposite substrate 222, and the light 
transmittance of the liquid crystal on the electrode 783 for detection formed specially is 
detected. It is good for the electrode for detection to constitute so that the average electrical 
potential difference of the display screen may be impressed. 

[0560] Also in the case of self^luminescence molds, such as an organic electroluminescence 
display panel and FED, the drive method of (drawing 76) is applicable. In this case, what is 
necessary is just to change a gamma curve again. 

[0561] Animation dotage is in the technical problem of the projection mold indicating equipment 
using the liquid crystal display panel 21 as a light valve. When a dynamic image is displayed as 
this animation dotage, or the profile of a dynamic image bleeds, it is the phenomenon which **** 
generates. This animation dotage is produced in the display panel which displays gradation not 
only using a liquid crystal display panel but using the period of one frame. 

[0562] Since especially the responsibility of liquid crystal is bad, a liquid crystal display panel has 
large animation dotage, but in fact, even if this phenomenon makes responsibility of liquid crystal 
quick, it is generated. Therefore, the cure against animation dotage is generated common to the 
display panel of dot-matrix molds, such as the display of those other than CRT, for example, 
PDF, DMD (DLP), EL, etc. Therefore, the following matters, an approach, and equipment are 
applied to the display panel of a dot-matrix mold. 

[0563] The above this invention mainly explained the display-panel display. If these indicating 
equipments etc. are used as a light valve, a projection mold indicating equipment and a 
viewfinder can be constituted, and if it uses as a monitor, a Personal Digital Assistant, a personal 
computer, television, etc. can be constituted. Henceforth, the various displays which mainly 
adopted the display of this invention, the display panel, the drive approach, etc. are explained. 
[0564] (Drawing 79) is the block diagram of the projection mold display of this invention. 
[0565] A display panel 21 uses the display panel of the invention in this application, a 
transflective type display panel, the DMD panel that TI, Inc. sells, TMA which South Korean 
Daewoo Corp. is developing, or a silicon chip DOBESU liquid crystal display panel. Although the 
case where it is the display panel of a transparency mold is explained here, when a display panel 
is a reflective mold, if PBS etc. is used, it can constitute in a reflective mold easily. 
[0566] 794 of (drawing 79) is a turnable filter. A turnable filter 794 rotates a revolving shaft 142 
as a core with a brushless DC motor 143. The turnable filter 794 is carrying out the configuration 
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which combined the die do IKKU filter (a die do KUKKU mirror / color filter) 533 of fanning. 
[0567] As shown in (drawing 81), the die do IKKU filter (a color filter is sufficient) 794 is 
arranged in around a disk 802. Die do IKKU filter 794R penetrates R light. Die do IKKU filter 
794G penetrate G light. Die do IKKU filter 794B penetrates B light. 

[0568] A disk 802 changes into R, G, and B light the white light which is incident light 18 by time 
sharing by rotating. The light changed into R, G, and B light is changed into parallel light by field 
lens 795a, and carries out incidence to a display panel 21. A display panel 21 modulates incident 
light, incidence of the modulated light is carried out to a projector lens 797, and expansion 
projection is carried out at a screen (not shown). 

[0569] As shown in (drawing 80), the disk 802 is arranged in the case 804. The case 804 forms or 
consists of a metallic material or an engineering-plastic ingredient. The motor 143 is also 
arranged in the case 804. The transparency aperture 803 incident light 1 8 carries out [ the 
aperture ] close outgoing radiation is attached in the optical incidence section of a case 804. IR 
cut film which cuts UV cut film and infrared radiation which the AIR coat film (antireflection film) 
which prevents reflection of incident light is formed in the transparency aperture 803, and omit 
ultraviolet rays if needed is formed. The heat sink 805 which radiates heat in the heat in a case 
804 is attached in some cases 804. Moreover, a Peltier device is sufficient as a heat sink 805. 
[0570] It fills up with the hydrogen of one to three atmospheric pressures in the case 804. Since 
specific gravity of hydrogen is low, the windage loss generated when a disk 802 rotates can be 
decreased. Moreover, the heat dissipation effectiveness is high. However, hydrogen has the 
danger of exploding by mixing with oxygen. Therefore, the sensor 801 which measures the 
pressure and brightness of hydrogen to some cases 804 is attached. 

[0571] A sensor 801 will emit a signal, if the pressure and/or purity of hydrogen in a case are 
measured and the concentration of hydrogen etc. becomes below constant value. While making 
the annunciator of "checking hydrogen concentration" with this signal turn on, luminescence of a 
lamp 791 is stopped. 

[0572] The noise can be prevented by surrounding the perimeter of a disk 801 with a case 804 
completely as much as possible. However, when it has opening in a case 804, hydrogen cooling 
system cannot be adopted, however, with the wind of a disk 802 — the electromagnetism of a 
sound and a motor 143 — the effectiveness of the noise abatement that a sound can be 
controlled good can fully be demonstrated. Moreover, the perimeter of a case 804 may be 
directly cooled with a liquid etc. 

[0573] As shown in (drawing 80), the disk 802 is arranged in the case 804. The case 804 forms or 
consists of a metallic material or an engineering-plastic ingredient. The front face of a disk 802 
or a filter 794 is good to form minute irregularity in a front face in order to reduce friction with 
air etc. It is good in it being irregularity like the surface section of a golf ball. 
[0574] When a display panel 21 is a polarization modulation method, the plate which stuck the 
polarizing plate on the transparency aperture 803, or attached the polarizing plate in the 
transparence substrate is arranged to an optical path. Under the present circumstances, the 
plate furnished with the transparency aperture 803 or a polarizing plate is good to use the 
substrate in which sapphire glass or a diamond thin film was formed. It is because these have 
good thermal conductivity. 

[0575] It is desirable to attach the micro-lens array 1 1 12, as shown in a display panel 21 in 
(drawing 111), and to attach the acid-resisting substrate 1111 in a front face. 
[0576] Minute irregularity (micro lens) is formed so that the micro-lens array 1112 may have 
periodic refractive-index distribution. A micro lens can be formed also by the ion exchange 
technique which Japanese Sheet glass is manufacturing. In this case, the front face of the 
micro-lens array 1112 serves as a plane. Moreover, the thing using the La Stampa technique 
may be used like OMRON Corp. or Ricoh Co., Ltd. In addition, there is a diffraction grating etc. 
as a configuration which has periodic refractive-index distribution. Moreover, there is also a 
method which generates a micro lens by impressing an electrical potential difference to 
macromolecule distribution liquid crystal. Since these can also generate the strength of light 
spatially, this can also use them. Moreover, a micro-lens array may be formed or produced rolling 
out a resin sheet or by carrying out press working of sheet metal. 
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[0577] However, generating will become [ moire ] intense if the formation pitch Pr of a micro 

lens and the formation pitch Pd of the pixel of a display panel 21 serve as specific relation. 

Therefore, constituting so that the following relation may be satisfied is important. 

[0578] When the pitch of formation of the pixel pitch of a display panel of Pd and a micro lens 

186 is set to Pr about moire, the pitch P of the moire to generate is 1-/P=n/Pd-1/Pr. (formula 

15) 

It can express. It is Pr/Pd=2/(2n+1 ) that the maximum moire pitch serves as min. (formula 1 6) 
It is at the ** time, and the modulation factor of moire becomes small, so that n is large. 
Therefore, it is good to decide Pr/Pd to fill (several 10). If it is 80% or more 120% or less of range 
of the value (it determined) calculated with (the formula 16). it is enough practically. First, what 
is necessary is just to determine n. 

[0579] In addition, it is good for reducing generating of moire further to arrange the low diffusion 
sheet of the dispersion engine performance between the micro-lens array 1112 and a display 
panel 21. 

[0580] When making a movie display good, it is good for OCB mode or deltan to use ultra high- 
speed large TN mode, antiferroelectric liquid crystal mode, and strong dielectric liquid crystal 
mode. Moreover, when using a display panel also as a reflective mold, it is good to use 
macromolecule distribution liquid crystal mode, ECB mode, TN liquid crystal mode, and the STN 
LCD mode. 

[0581] Although (drawing 65) performed color display with one display panel 21, (drawing 114) 
realizes color display with three display panels 21. The polarizing plate 431 is stuck on the 
dichroic prism 1141 which compounds the image of three display panels 21. Moreover, the 
polarizing plate by the side of the optical incidence of a display panel 21 consists of sapphire 
glass. Or it is stuck on the transparence substrate 1 1 42 in which the diamond thin film was 
formed. The micro-lens array 1112 and acid-resisting substrate 1111 grade which the 
configuration (drawing 27 (drawing 24 (drawing 23 (drawing 22)))) of a display panel 21 etc. is 
adopted, and are shown in (drawing 111) are attached. 

[0582] The display panel 21, the dichroic mirror, and the transparent electrode 1142 are sealed 
with the case 804 shown by the dotted line, and as (drawing 80) explained, as for the interior of a 
case 804, it fills up with hydrogen. In addition, since the point that the heat sink 805 grade is 
attached in the exterior of a case 804 etc. is the same, explanation is omitted. 
[0583] A UHP lamp, a METAHARA lamp, a xenon lamp, and a halogen lamp are adopted by the 
luminescence lamp 1141 like (drawing 79). When the arc length of a lamp sets the effective 
opposite length of a panel 21 to m (mm) like (drawing 79), arc length [ of a lamp ] L (mm) is set 
to m/50 <=L<=m/20, and f number F of a projector lens 797 is constituted so that the conditions 
of 1.5<=F<=3.0 may be satisfied. Moreover, between a lamp 791 and a display panel 21, two 
integrator lenses 891 shown in (drawing 89) and prism arrays 871 are arranged. 
[0584] The light emitted from the UHP lamp 791 is separated into the optical path of R-G-B 
light in three primary colors by dichroic mirrors 533a and 533b, G light is set to display-panel 
21 G, and R light sets incidence of the B light to display-panel 21 B at display-panel 21 R, 
respectively. A display panel 21 changes the orientation of liquid crystal corresponding to a video 
signal, respectively, and modulates light. Thus, the modulated R-G-B light is compounded with a 
dichroic prism 1 141, and expansion projection is carried out with the projection lens 797 at a 
screen (not shown). 

[0585] The band of the UVIR cut-off filter 1143 is 430nm - 690nm in the value of mesial 
magnitude. The band of R light sets the band of 600nm - 690nm and G light to 510-570nm. The 
band of B light is 430nm - 490nm. Each display panel 21 forms an optical image as change of a 
dispersion condition according to each video signal. 

[0586] The perimeter of a display panel 21 is surrounded with a case 804, and the interior of 
**** 804 is filled up with hydrogen gas. When it provides the dichroic prism or PBS which 
compounds the light which possessed three liquid crystal display panels of display-panel 21 B 
which modulate display-panel 21 G which modulate display-panel 21 R to which a projection mold 
display modulates red light, and green light, and blue glow, and these display panels 21 
modulated, these display panels 21, die taro IKKU prism, etc. are surrounded by one **** 804, 
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and the case 804 interior is filled up with hydrogen gas. 

[0587] A sirocco fan is arranged in a case 804, and a heat sink is arranged in the case 804 
exterior. A sirocco fan is arranged directly under display-panel 21 B which modulates blue glow. 
This is because especially the **** side polarizing plate of the display panel which modulates 
blue glow tends to deteriorate with heat. Therefore, display-panel 21 B is cooled preponderantly. 
Moreover, space is opened between the polarizing plate 431 by the side of optical incidence and 
optical outgoing radiation, and a display panel 21, and it constitutes so that hydrogen gas can 
flow between a polarizing plate 431 and a display panel 21. It is good for the front face of a 
polarizing plate 431 to form the antirefiection film which consists of dielectric ******** of an 
inorganic material. 

[0588] The air from a sirocco fan cools a display panel 21, and is sprayed on a heat sink. 
Moreover, in a case 804, it is good to station the circulation fan who circulates internal air. 
[0589] Moreover, a heat sink is good to arrange the cooling fan which connects with the radiator 
arranged to the case 804 exterior, and cools this radiator. Moreover, it is good to attach in a 
case 804 the hydrogen concentration detector 801 which detects hydrogen leakage. 
Furthermore, what the case 804 is made into the explosion-proof construction for is desirable. 
As for hydrogen gas, it is desirable to fill up five or less atmospheric pressure more than per 
atmospheric pressure. As compared with air, the ratio of a consistency is 1/14, and hydrogen 
can decrease a fan's etc. windage loss. Moreover, the specific heat is high and the about 1 0-time 
cooling effect is high. Moreover, since it is inactive, it is hard to produce degradation of the liquid 
crystal display panel 21 etc. 

[0590] what is limited to this although hydrogen gas is filled up with the above example in a case 
804 — it is not — nitrogen — although it passes and the cooling engine performance etc. falls 
by other gas, such as RIUMU, the cooling effect can be demonstrated rather than air. Moreover, 
even if it is the usual air, the effectiveness that adhesion of dust on the liquid crystal display 
panel 21 by sealing the inside of a case 804 can be prevented can be demonstrated. It cannot be 
overemphasized that it is applicable also to related matters (drawing 124 (drawing 80)), such as 
cooling by these hydrogen gas etc. and a case 804. Moreover, you may adopt it as a viewfinder. 
[0591] With the configuration of (drawing 114), especially polarizing plate 431b by the side of 
incidence has the high rate of light absorption, and tends to deteriorate. A transparence 
substrate and 1142 are arranged in a case 1201 to be shown since it corresponds to this 
(drawing 120). As for the transparence substrate 1 142, the diamond thin film is formed in the 
front face. Or since it consists of sapphire substrates, a heat transfer rate is high. The polarizing 
plate 431 is attached on this transparence substrate 1142. 

[0592] In addition, a diamond thin film may be formed in a sapphire substrate or a front face for 
case 1201b, and a polarizing plate 431 may be directly attached in this case 1201b. in addition, 
image display — the part through which an effective light passes — an antirefiection film 229 — 
forming — moreover — other than this (Invalid field) — **** — it is desirable to form the light 
absorption film or a light absorption member. Although the polarizing plate 431 is attached In the 
field which touches the coolant 1 203 In the (drawing 1 20 (b)), it may not limit to this and a 
polarizing plate 431 may be attached in the field which touches the air of case 1201b. In this 
case, case 1201b is transmitted to the heat generated in polarizing plate 1201b, and it is cooled 
by the coolant 1 203. 

[0593] As for the coolant 1 203, pure water, ethylene glucohol, etc. are illustrated. In addition, it is 
desirable to add a sodium hydroxide etc. in the coolant and to make PH or less [ 10.5 or more ] 
into 1 2.5. This is for preventing metaled corrosion. 

[0594] The heat sink 585 is attached in the periphery of a case 1201. Cooling can be efficiently 
done by spraying hydrogen or the usual air on this heat sink. Cooling of a heat sink 585 
generates the convection current in the coolant 1203 (see the alternate long and short dash line 
arrow head), (drawing 120) In order to make this convection current good, the spacer 1202 is 
formed in a case. The coolant is divided into three parts by this spacer 1 202. The part of A is a 
field where the coolant 1203 descends. The part of B is a field where the coolant is heated and 
goes up. A spacer 1203 is arranged outside the width efface of a polarizing plate 431. By 
arranging a spacer 1202 as mentioned above, the good convection current occurs and a 
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polarizing plate 431 can be cooled good. 

[0595] In addition, the liquid crystal display panel 21 may be directly stuck on a case 1201. 
Moreover, it is good in 1 201 c as for the array substrate 221 or the opposite substrate 222 of the 
liquid crystal display panel 21. That is, it is the configuration filled up with the coolant 1203 
between the opposite substrate 222 of a display panel 21, and case 1201b. However, what is 
necessary is to just be filled up with the coolant 1 203 between this micro-lens array 1112 and 
case 1201b, when the micro-lens array 1112 is attached in the display panel 21, as shown in 
(drawing 111). 

[0596] As shown in (drawing 111), when the micro-lens array 1112 is attached in the display 
panel 21, on these specifications, it considers as a display panel 21 by making these into one. 
That is, a display panel 21 does not mean only the light modulation layer 226 ****(ed) by the 
opposite substrate 222 and the array substrate 221, and even if it is the configuration that the 
micro-lens array 1112, the acid-resisting substrate 1111, and scan substrate as shown in 
(drawing 39) 21b were added etc., it is called a display panel 21 including these. That is, it is the 
semantics of a display device. 

[0597] That with which the back light 16 and the display panel 21 were united still (drawing 95) 
like may also mean a display panel 21. It cannot be overemphasized that what attached the add- 
on [ like ] of even if it is only calling it the light emitting device (drawing 123) is similarly meant 
also about light emitting devices 1 1/141. Moreover, as shown in (drawing 118), also when it may 
provide two or more light emitting devices 1 41 as shown in (drawing 1 22), and it is constituted in 
the shape of an array, it is a light emitting device. 

[0598] In addition, it cannot be overemphasized that it is not limited to this although the above 
example explains a projection mold indicating equipment as an example, and application 
expansion can be carried out at a viewfinder, a head mount display, an accepting-reality monitor, 
etc. 

[0599] Hereafter, the viewfinder of this invention is explained. In addition, on these 
specifications, the image display device (light modulation means) which are not the light sources 
(optical generating means), such as a light emitting device, and self-luminescence forms, such as 
a liquid crystal display panel, at least is provided, and what both were united and consisted of is 
called a viewfinder. 

[0600] Moreover, the camera which records an image on disks other than the camera using a 
video tape, such as FD, MO, and MD, with a video camera, an electronic "still" camera, a digital 
camera, and the electronic camera recorded on solid-state memory also correspond. 
[0601] (Drawing 82) is a sectional view for explanation of the viewfinder of this invention. The 
viewfinder of (drawing 82) uses the display panel 21 of this invention. It is desirable to use 
especially PD liquid crystal display panel. The convex lens 795 is arranged in the outgoing 
radiation side of a display panel 21. 

[0602] A convex lens 795 also has the function which condenses the light modulated in the liquid 
crystal layer 226. Therefore, to the effective diameter of a display panel 21, the effective 
diameter of a magnifying lens 824 is small, and ends, therefore, the magnifying lens 824 — small 
— it can carry out — a viewfinder — low-cost-izing — and-izing can be carried out 

[ lightweight ]. 

[0603] In addition, a display panel 21 may use the display panel of a polarization method like TN 
liquid crystal display panel. 

[0604] The magnifying lens 824 is attached in the eyepiece ring 823. By adjusting the location of 
the eyepiece ring 823, focus adjustment can be performed in accordance with the diopter of an 
observer's eye 826. Moreover, in order for an observer to make an eye 826 close to the eyepiece 
covering (eye cap) 825 and to see a display image, a technical problem is not generated even if 
the directivity of the light from a back light 16 is narrow. 

[0605] The transparence block 71 6 is a concave mirror centering on a focus 0. as shown in 
(drawing 84). and it is changed into parallel light by reflecting the light emitted from the focus 0 
in Reflector c. However, if what this invention uses is not limited to a perfect parabolic mirror 
and the light as which an ellipsoidal mirror etc. is sufficient and which is got blocked and emitted 
from the source of luminescence is changed into abbreviation parallel light, it is good anything. In 
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this invention, the slash section in (drawing 84) is used as transparence blocl< 821. Moreover, a 
light emitting device may not be limited to the point light source, and the linear light source is 
sufficient as it like thin fluorescence tubing. In this case, a two-dimensional paraboloid is 
sufficient as a paraboloid. 

[0606] A use part is the slash section when a light emitting device 1 1 is the point light source, as 
shown in (drawing 82). Film, such as aluminum, is vapor-deposited in this use section, and a 
reflector 831 (refer to drawing 83) is formed in a rear face at it. What used an others and 
dielectric mirror or the diffraction effect is sufficient as a reflector. [ metallic material / of 
aluminum and Ag ] Moreover, a reflector 831 may be formed and attached in other members. 
[0607] Incidence of the light emitted from white LED 1 1 is carried out to the transparence block 
821. The light which carried out incidence is changed into a narrow directive light, and carries 
out incidence to a display panel 21, it is condensed with the field lens 795 and incidence of it is 
carried out to a magnifying lens 821. The field lens 795 is formed with polycarbonate resin, 
ZEONEX resin, acrylic resin, polystyrene resin, etc. The transparence block 821 is also formed 
with the same ingredient. The transparence block 821 is formed by the polycarbonate especially. 
Wavelength dispersion of a polycarbonate is large. However, if it uses for an illumination system, 
the effect of a color gap will completely be satisfactory. Therefore, it should form with the 
polycarbonate resin which can employ efficiently the property that a refractive index is high. 
Since the refractive index is high, the curvature of a paraboloid can be made loose and a 
miniaturization becomes possible. Of course, you may form with the glass which consists of 
organic or inorganic. Moreover, what was filled up with gel or a liquid in the lens-like (it has 
shape of concave surface) case may be used. Moreover, the shape of a bowl of the concave 
surface which processed a part of paraboloid has (some usual concave mirrors instead of a 
transparence member are used). 

[0608] In addition, when a reflector 831 is formed with metal thin films, such as aluminum, in 
order to prevent oxidation, the coat of the front face is carried out by UV resin etc., or it coats 
with Si02, magnesium fluoride, etc. 

[0609] In addition, a reflector 831 is formed with a metal thin film, and also it may stick a 
reflective sheet and a metal plate, moreover — or a paste etc. may be applied and formed. 
Moreover, the reflective film may be formed in another transparence block etc., and said 
reflective film may be attached in the transparence block 821. It is good also considering the 
optical interference film as a reflector 831. This invention arranges a light emitting device 11 into 
the part of 0, as shown in (drawing 84), and it illuminates this as a core. 

[0610] A light emitting device can use a thing with directivity. That is, it is because the lighting 
range C is narrow. Therefore, efficiency for light utilization is good. It is because light can be 
illuminated from effectiveness in a narrow lighting area. 

[0611] LED with a small (white) light-emitting part is the optimal in this semantics. In addition, 
the arrangement location of a light emitting device is shifted from Focus O to order. The 
magnitude of the luminescence area of a light emitting device only changes seemingly. 
Luminescence area will become large if it is made longer than a focal distance. If it is made 
shorter than a focal distance, lighting area will usually become small. 

[0612] As shown in (drawing 85), in this invention, the center section (B, B') of the parabolic 
mirror is not used. That is, the part which carried out eccentricity like a parabola is used. 
Therefore, the light emitted from a light emitting device 1 1 uses the thing of the range of 18B to 
18A. 

[0613] From the above thing, the inferior-surface-of^ongue location of a light emitting device is 
not further used as a passage field of the illumination light using a half part from the center line 
of a parabolic mirror. 

[0614] When it considers as diagonal length [ of the effective viewing area of a display panel 21 ] 
m (mm), and (refer to [ whose observer who the pixel etc. is formed and sees the image of a 
viewfinder is seen by the image ] the field (drawing 83) (drawing 86)) and is referred to as focal 
distance [ of a parabolic mirror ] f (mm) (refer to drawing 85), it is made to satisfy the following 
relation. 
[0615] 
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m / 2(mm) <=f (mm) <=3/2, andm (mm) (formula 1 7) 

The curvature of a short paddle and a paraboloid becomes [ f (mm) ] small from m/2 (mm), and 
the formation include angle of a reflector 831 becomes large. Therefore, ****** of a back light 
becomes long and is not desirable. Moreover, if the include angle of a reflector 831 is tight, the 
technical problem that it becomes easy to generate a brightness difference in the upper and 
lower sides or right and left of the viewing area of a display panel 21 will also be generated. 
[0616] On the other hand, if f (mm) is longer than 3/2. andm (mm), the curvature of a paraboloid 
will become large and the arrangement location of a light emitting device (light-emitting part) will 
also become high. Therefore, ****** of a back light will become long like the point. 
[0617] When white LED is a chip type, the diameter of a luminescence field is 1 (mm) extent. 
When a paraboloid is large, or when the diagonal length of the effective viewing area of a display 
panel is long, in the diagonal length of a diameter 1 (mm), it may be small. That is, the directivity 
of the light which carries out incidence to a display panel 21 becomes narrow too much. 
Although based also on the field angle design of a magnifying lens 824, if the luminescence field 
of a light emitting device 1 1 is small, and the location of an eye is released off the eyepiece 
covering 825 for a while, a display image will disappear. In this case, as shown in (drawing 82). it 
is good for an optical outgoing radiation side to arrange diffusion plate 22a etc. Moreover, what is 
necessary is to arrange a diffusion plate to the outgoing radiation side of a light emitting device 
1 1 . and just to enlarge luminescence area on appearance. 

[0618] White LED 11 performs a constant current drive. The luminescence brightness change by 
temperature dependence becomes small by performing a constant current drive. Moreover. 
LED 11 can reduce power consumption, making luminescence brightness high by performing a 
pulse drive. The duty ratio of a pulse is set to 1 / 2 - 1 /4. and a period is set to 50Hz or more. 
A flicker occurs that a period is low 30Hz. 

[0619] When the diagonal length (diagonal length of a field effective in the image display which an 
observer looks at) of the effective viewing area of a display panel 21 is set to m (mm), as for 
diagonal length [ of the luminescence field of LED1 1 ] d (mm), it is desirable to satisfy the 
following relation. 
[0620] 

(m/15) <=d<= (m/2) (formula 18) 

It is desirable to satisfy the following relation still more preferably. 
[0621] 

(m/3) <=d<= (rf./10) (formula 19) 

If d is too small, the directivity of the light which illuminates a display panel 21 will become 
narrow too much, and the display image which an observer looks at becomes dark too much. On 
the other hand, if d is too large, the directivity of the light which illuminates a display panel 21 
will become large too much, and contrast will fall [ a display image ]. When the diagonal length of 
the effective viewing area of a display panel 21 is 0.5 (inch) (about 13 (mm)) as an example, as 
for diagonal length or a diameter. 2-3 (mm) are [ the luminescence field of LED ] proper. By 
arranging, or it sticks a diffusion sheet on the optical outgoing radiation side of an LED chip, 
luminescence area size can realize magnitude which suited the target easily. Moreover, the light 
emitting device 1 1 is attached in the flexible substrate 833. 

[0622] Abbreviation parallel light may be a beam of light which spreads even if it is the semantics 
of a directive narrow light and is the beam of light which does not mean a perfect parallel light 
and is narrowed down to an optical axis. That is, it uses in the semantics of the light which is not 
a source of the diffused light like the surface light source. 

[0623] applying with a natural thing comes out of the above thing also to the display of other this 
inventions — coming — ** 

[0624] In order to absorb the light scattered about in the liquid crystal layer 226, or in order to 
control the halation light in a lens side, it is desirable to make the inside of the body 822 into 
black or the dark color. It is for absorbing the scattered light with the body 822. It is effective to 
apply the charge of black-colored to the invalid field (field part which a light effective in image 
display does not pass) of a display panel 21. 

[0625] The liquid crystal layer 226 is based on the strength of the electrical potential difference 
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impressed to the pixel electrode 230. and makes incident light scatter about or penetrate. A 
transmitted light passes a magnifying lens 824 and reaches an observer's eye 826. 
[0626] Since the eyepiece covering (eye cap) 824 grade is fixed, the range which an observer 
sees in a viewfinder is very narrow range. Therefore, even if it illuminates a display panel 21 with 
a narrow directivity light, sufficient angle of visibility (visual field range) is realizable. Therefore, 
the power consumption of the light source 1 1 is sharply reducible, the viewfinder using the 
display panel 21 of 0.5 (inch) as an example — setting — a surface light source method — the 
power consumption of the light source — 0.3-0.35 (W) — although it was required, the 
brightness of the same display image was realizable by 0.02-0.04 (W) with the viewfinder of this 
invention. 

[0627] An observer fixes an eye 826 with the eyepiece covering (eye cap) 825, and sees a 
display image. Adjustment of a hint is performed by moving the eyepiece ring 823. In addition, the 
light source 11 may not be limited to one and may be plural. 

[0628] In addition, it is desirable between a display panel 21 and the transparence block 821 to 
carry out optical coupling by transparence resin 1 26. Moreover, in order to prevent the optical 
leakage from the periphery of a display panel 21, it is desirable to arrange the ring-like 
protection-from-light object (gobo) 832. A gobo 832 may carry out immediate printing printing at 
the transparence block 821. By arranging a gobo 824, the alignment of the transparence block 
821 and a display panel 21 becomes easy. 

[0629] (Drawing 82) was an example which uses the display panel 21 of a transparency mold. 
(Drawing 87) is the example of the viewfinder which used the display panel or the transflective 
type display panel 21 of a reflective mold as a light valve. 

[0630] What is shown in (drawing 84) as a back light is used. Therefore, in case incidence of the 
light emitted from the light emitting device 1 1 is carried out to PBS871 (light 18b and 18a), when 
driving by the field sequential method changed into abbreviation parallel light, it uses LED of 
three colors of R, G, and B as a light emitting device 11. What is necessary is to synchronize 
these with the video signal impressed to a display panel 21, and just to blink them. However, 
even if it clusters LED of R, G, and B and arranges, it cannot arrange in the same location 
completely. When there was a location gap and it sees from a magnifying lens 824, emitter 1 1 
location has come to shift, and an irregular color occurs in a display image. In order to control 
this, the diffusion plate has been arranged to the optical outgoing radiation side of LED of R, G, 
and B, and he enlarges an emitter image and is trying to arrange the light emitting device of R, G, 
and B in the same location seemingly in this invention. 

[0631] As for the light which carried out outgoing radiation from the transparence block 821, S 
polarization 18a is reflected in respect of [ 872 ] optical separation of PBS871. P polarization 
1 8b penetrates. What is necessary is just to form the light absorption film 878 like (drawing 87), 
in order to prevent the halation by this transmitted light 1 8b. Moreover, in order to prevent the 
light reflected irregularly within PBS871, as for the light absorption film 878, it is desirable to 
form or arrange to an invalid field (field which a light effective in image display does not 
penetrate). 

[0632] A display panel 21 modulates incident light 18a, and changes S polarization into P 
polarization according to the modulation rate. Changed optical 18c penetrates the optical 
separation side 872, and it carries out incidence to a magnifying lens 824. 

[0633] In addition, a magnifying lens 824 may be constituted combining two or more lenses like 
(drawing 87). Moreover, when a display panel 21 is a transflective specification, not using a light 
emitting device 11,** can also display an image by arranging back light 16b, as shown in (drawing 
87). Moreover, a daylight display is realizable by making coincidence turn on a light emitting 
device 1 1 and back light 1 6b. 

[0634] When a display panel 21 is PD liquid crystal display panel, the configuration illuminated 
from [ of a display panel 21 ] across as shown in (drawing 88) may be used. Incident light is 
scattered, it becomes irregular and PD liquid crystal display panel 21 generates scattered-light 
18b. It is because an image is displayed when a part of this scattered-light 18b carries out 
incidence to a magnifying lens 824. 

[0635] (Drawing 89) is the configuration of providing the polarization conversion prism 871. Two 
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or more lenses carry out incidence of the light emitted from the light emitting device 1 1 to the 
integrator lens (1st lens 891a, 2nd lens 891b) arranged in the shape of two-dimensional. The 
polarization conversion prism 871 is arranged at the outgoing radiation side of the integrator lens 
891. The polarization conversion prism 871 combines two or more minute prism which consists 
of a mirror 892 and lambda/2 plate 893. By using this prism component 871, S polarization can 
be changed into P polarization and outgoing radiation of the P polarization can be carried out 
with P polarization. 

[0636] (Drawing 90) forms abbreviation parallel light by the light emitting device 1 1 and lens 
795a, and it is made it to carry out incidence to PBS871 not using a transparence block. 
Moreover, the concave mirror 792 is used auxiliary. 

[0637] (Drawing 90 (b)) indicates physical relationship with the light emitting device 1 1 section to 
be lens 795a. 11 W of 11 R, 1 1G, 1 1B, and white luminescence are arranged as a light emitting 
device, and the diffusion plate 22 is arranged in this optical outgoing radiation side. Instead of the 
diffusion plate 22, the mold of the light emitting devices 11R, 11G, 11B, and 11W may be carried 
out by resin with optical diffusibility etc. 

[0638] the drive of a display panel 21 — the field — when sequential, the light emitting device of 
1 1R, 1 1G, and 1 1B is made to turn on by turns When a display panel 21 has color filters, such as 
a resin color filter and a holography color filter, make only 1 1 W turn on, make coincidence turn 
on three, 1 1 R, 1 1 G, and 1 1 B, or four light emitting devices, 1 1 W, 1 1 R, 1 1 G, and 1 1 B, are made to 
turn on, and the white light is irradiated at a display panel 21. Under the present circumstances, 
the light emitting device of 1 1 R, 1 1 G, and 1 1 B is controlled independently, and it enables it to 
maintain the color balance of the white light. 

[0639] in addition — etc. (drawing 90) etc. — it may set and display-panel 21b may be arranged 
to A in a location. A highly minute image can be displayed by arranging display panels 21 and 21b. 
Moreover, efficiency for light utilization can also be raised. The image for three dimentional 
displays may be displayed on display panels 21 and 21b. moreover, the display panel 21 — two 
colors of R and B — the field — it is sequential, and it displays and is good also considering 
display-panel 21b as a display of G. That is, the image of two colors may be displayed on one 
display panel, and the one remaining colors may be displayed on the display panel of another 
side. The matter about these configurations is the same also about (drawing 87). That is, what is 
necessary is just to arrange display-panel 21b in the part of B of (drawing 87). 
[0640] The configuration of the reflector 15 of the transparence block 821 changes with focal 
locations C, as shown in (drawing 14G). That is, it changes with focal distances f. As shown in the 
(drawing 140 (a)), as for the curvature of a reflector 831, f becomes loose when long, and 
thickness t of the transparence block 821 becomes thin. That is, a lighting system (back light) 16 
can be formed small thinly. 

[0641] Therefore, it links [ with the miniaturization of a viewfinder ] directly and is desirable to 
enlarge a focal distance f. However, if it constitutes as shown in the (drawing 140 (a)), it is 
shaded with a display panel 21 (a dotted line shows), and optical 18a emitted from the light 
source 1 1 cannot make a reflector 831 carry out incidence. After reflecting the light from the 
light source 1 1 once by reflector 831a and then carrying out total reflection on the front face A 
of the transparence block 821 as shown in the (drawing 140 (b)) since this technical problem is 
coped with, the configuration which is made to reflect in reflector 831b and carries out incidence 
to a display panel 21 can be considered. 

[0642] However, with the configuration of the (drawing 140 (b)), theta will become an include 
angle below [ all ] a critical angle whenever [ incident angle / of the light reflected on a front 
face A ]. Therefore, it will not reflect, but will attach and escape from the light which carried out 
incidence to the range of A. Therefore, a part of viewing area of a display panel 21 cannot be 
illuminated. 

[0643] The (drawing 1 41 (a)) is the configuration of having performed this cure. The transparence 
block 821 consists of transparence blocks 821a and 821b. Transparence block 821b is made into 
the shape of a wedge. The transparence blocks 821a and 821b are made to hold by the attaching 
part 1411 in a periphery. 

[0644] The magnitude of the air gap 1351 satisfies the same relation as (drawing 135). Drawing 
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138 Moreover, explain by the configuration approach of the air gap 1351 etc. The formation 
include angle theta 2 (DEG.) of transparence block 821b satisfies 2 degree <=theta2 <=20 degree 
conditions. It is desirable to satisfy 3 degree <=theta2 <=10 degree conditions still more 
preferably. 

[0645] By constituting, as shown in the (drawing 141 (a)), it is reflected by reflector 831a and 
total reflection of the optical 18a emitted from the light source 11 is carried out by the interface 
with the air gap 1351. Under the present circumstances, theta 3 fully becomes more than a total 
reflection include angle (critical angle) by wedge-like transparence block 821b whenever [ angle- 
of-reflection / of optical 18b ]. Therefore, all optical 18b is reflected, and incidence is carried 
out to reflective film 831b, it becomes 18d of reflected lights, and a display panel 21 is 
illuminated (not shown [ the display panel 21 ]). (Drawing 82) Reference (drawing 83). 
[0646] 18d of reflected lights goes the inside of transparence block 821a and 821b straight on. If 
there is no transparence block 821b, it will be greatly refracted with the Snell's law. That 18d of 
light goes straight on as mentioned above is the effectiveness used combining the transparence 
blocks 821a and 821b. Moreover, in the viewing area of a display panel 21, since it is uniform, the 
air gap 1351 does not affect image display. In addition, the slant face of transparence block 821b 
is good also as a curved surface or the spherical surface, as shown in the (drawing 141 (b)). 
[0647] The light source 11 is in a seemingly high location (when not bending an optical path), and 
when the distance (focal distance) to the reflective film 831 is beyond a predetermined value, as 
the light source 1 1 is shown in (drawing 144), wedge-like transparence block 821b may be made 
into hard flow as compared with the (drawing 141 (a)). The include angle theta 2 is the same as 
that of (drawing 141). 

[0648] In (drawing 144), it is reflected by reflector 831a cut aslant, and optical 18a emitted from 
the light source 1 1 is reflected by the interface with an air gap. Under the present 
circumstances, whenever [ angle-of-reflection / of optical 18b ] fully turns into more than a 
total reflection include angle (critical angle), when theta 3 is having wedge-like transparence 
block 821b arranged. Therefore, all optical 18b is reflected, and incidence is carried out to 
reflective film 831b, it becomes 831d of reflected lights, and a display panel 21 is illuminated. 
[0649] 18d of reflected lights goes the inside of transparence block 821a and 821b straight on 
like (drawing 141). 18d of light which penetrated the display panel 21 is set to focusing light 18e 
with a condenser lens 795. Therefore, the diameter of a lens of the magnifying lens 824 of a 
viewfinder can be made small. 

[0650] In addition, also as for between a iens 795 and a display panel 21, it is desirable to carry 
out optical coupling by transparence resin, the transparence liquid, transparence gel, etc. 
[0651] Moreover, what is necessary is just to constitute, as shown in (drawing 146) when a 
display panel 21 is a reflective type (or transflective specification). The transparence blocks 
821a and 821b are used. As for theta 4 (DEC), it is desirable to consider as 40 degree <=theta4 
<=55 degree. 

[0652] In (drawing 146), optical 18a emitted from the light source 1 1 is changed into the light of 
abbreviation parallel light by lens 795b, and carries out incidence to transparence block 821 a. It 
is reflected by the interface with the air gap 1351, and optical 18a which carried out incidence is 
set to reflected light 181b, and carries out incidence to a display panel 21. Optical 181c 
modulated with the display panel 21 goes the inside of transparence block 821a and 821b 
straight on. Optical 18c which penetrated transparence block 821b becomes focusing light with a 
condenser lens 795 like (drawing 144), and carries out incidence to a magnifying lens 824. 
[0653] In addition, optical coupling of between lens 795b and transparence block 821b may be 
carried out by transparence resin, the transparence liquid, transparence gel, etc. Moreover, 
transparence block 821b and a lens 795 may be formed as one. Moreover, when a display panel 
21 is a transflective specification, as shown in (drawing 146), a back light 16 may be arranged at 
the rear face of a display panel 21 . 

[0654] In addition, as shown in the (drawing 141 (b)), transparence block 821a may be formed in 
the shape of radii, may be formed In the shape of the spherical surface, or may be formed in the 
aspheric surface and a polygon. Transparence block 821a is formed or constituted so that the air 
gap 1351 may become fixed in accordance with the configuration of transparence block 821b. 
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However, in order to give the lens effectiveness to transparence block 821b etc., the air gap 
1351 may be changed by the center section and periphery of a display panel 21. Moreover, 
(drawing 141 drawing 142 drawing 144), it sets, and reflector 831a may consider as a curved 
surface, and may give a lens function. 

[0655] Moreover, the refractive index of the transparence blocks 821a and 821b may use that 
from which a refractive index differs in consideration of chromatic aberration. Moreover, the 
transparence block 821 may be made to color. It cannot be overemphasized that the 
configuration of other configurations (drawing 83 (drawing 82)) is applied. 

[0656] Moreover, it cannot be overemphasized that the reflector 831 of the transparence block 
821 may not be limited to the paraboloid of a three dimension, and it may be ellipsoid, or you may 
be two-dimensional [-like ], either. Moreover, minute irregularity may be formed in the optical 
outgoing radiation side of the transparence block 821, and directivity may be expanded. 
Moreover, it is desirable to form the light absorption film in the field through which a light 
effective in image display does not pass. 

[0657] Moreover, as shown in (drawing 142), transparence block 821b is good for there to be 
nothing. The liquid crystal display panel 21 is arranged to the optical outgoing radiation side of 
transparence block 821a. Depending on the arrangement location of the liquid crystal display 
panel 21, 18d of light will carry out incidence to the liquid crystal display panel 21 aslant. When 
the liquid crystal display panel 21 is a normally white mode, whenever [ incident angle / of the 
direction of orientation of a liquid crystal molecule and 18d of light ] is in agreement, and 
contrast is raised. 

[0658] In addition, (drawing 83 (drawing 82)), also in a configuration, as shown in (drawing 1 43), 
the transparence block 821 may be aslant arranged to the liquid crystal display panel 21. 
Moreover, as shown in the liquid crystal display panel 21 in (drawing 142), it may be made to 
carry out incidence in the direction of slant. As the reflective film 15 shows, the reflective film 
1 5 may be arranged or formed in the front face of the transparence block 821, and moreover 
(drawing 143) may be constituted so that it can reflect, even if incident light 18b is below a 
critical angle. Moreover, it cannot be overemphasized that it is desirable to constitute from LED 
of R, G, and B etc. and to make it correspond to a field sequential display as (drawing 90) 
explained the light emitting device 11. 

[0659] As shown in (drawing 145), a convex lens 795 may be arranged to transparence block 
821b at an outgoing radiation side. Moreover, molding processing may be carried out, using a lens 
795 and a transparence block as one. As for the case of a reflective mold etc., a display panel 21 
may arrange a convex lens 795 to the outgoing radiation side of transparence block 821b, as 
similarly shown in (drawing 147). Moreover, transparence block 821b and a convex lens 795 may 
be unified and formed. 

[0660] (Drawing 1 48) is a method which condenses optical 1 8c reflected regularly with the 
reflector 230 of a display panel 21 with a magnifying lens 824. In the case of the PD display panel 
21, it becomes NB mode display. Since reflected light 18c advances to the slanting approach, the 
include angle of theta 5 is given to an outgoing radiation side for transparence block 821b, and 
the direction of the outgoing radiation light from transparence block 821b is bent (18d). A color 
filter (not shown) may be arranged to the optical plane of incidence of a lens 795, and lens 795 
self may be colored. In addition, it is desirable to form the light absorption film 1 46 in an invalid 
field. 

[0661] (Drawing 149) is a configuration incidence of the light is carried out [ configuration ] to 
reflective mold display-panel 21 grade with one transparence block 821. Total reflection of the 
light emitted from the light emitting device 11 is carried out by A of the transparence block 821, 
and it carries out incidence to the liquid crystal display panel 21. The liquid crystal display panel 
21 is PD liquid crystal display panel, and is NW mode display. Therefore, the scattered light 
carries out incidence to a lens 795, and an image is displayed. If constituted as mentioned above 
(drawing 88) does not need to illuminate a display panel 21 from the slanting upper part like. 
Therefore, a viewflnder can be constituted in a compact In addition, as for theta (DEC), it is 
desirable to constitute so that it may be set to 40<=theta<=55. Since other matters are the 
same as the contents explained so far, explanation is omitted. The same is said of drawing 1 50 
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Drawing 151 Drawing 152 This. 

[0662] As for (drawing 150), as a display panel 21 which is the configuration which illuminates a 
display panel 21 using two or more transparence blocks 821, it is desirable to adopt PD liquid 
crystal display panel. It is made for the include angle theta 6 (DEG.) of the chief ray which 
carries out incidence to be set to 30 <=theta6 <=75, and is preferably made satisfied [ include 
angle ] with a display panel 21 of the relation of 40 <=theta6 <=60. As shown in the (drawing 1 51 
(a)), four are sufficient as the transparence block 821. The viewing angle of a display panel 21 
becomes large, so that more than increases in the transparence block 821 , and a display image 
also becomes bright. Moreover, if it constitutes as application of (drawing 124) as shown in the 
(drawing 151 (b)), the viewfinder of a reflective mold can be constituted. 

[0663] The configuration of a display panel 21 etc. is made to be the same as that of (drawing 
1 24). Color separation of the light emitted from the lamp 1 1 is carried out with a dichroic mirror 
533, and the three-primary-colors light by which color separation was carried out carries out 
incidence to a display panel 21 at an angle of a chief ray different, respectively (drawing 152). 
Thus, by constituting, a color filter is not formed but ** can also realize color display with the 
display panel 21 of one sheet. 

[0664] In addition, in the configuration of the viewfinder of this invention, if a magnifying lens 824 
is removed, it cannot be overemphasized that it is applicable also as a direct viewing type 
display. That is, the configuration of the viewfinder of this invention is not limited to a viewfinder, 
and may be used also as a common display. It is applicable also to the drawing 114 (drawing 79) 
projection mold display of the same thing etc. A projector lens 797 is removed, and if it 
constitutes so that the accepting-reality observation of the display image of a display panel 21 
can be carried out, it will become a viewfinder and will also become the display of a direct 
viewing type. 

[0665] (Drawing 91) is the configuration of having used it for the body 912 of a video camera, 
having used the display panel of this invention etc. as the monitor, (drawing 92) — a part of 
(drawing 91) — it is a sectional view. As shown in (drawing 92). the display panel is attached in 
covering 915a, and the parabolic mirror 921 is attached in covering 915b. After being able to pile 
up and piling up. Coverings 915b and 915a are constituted so that it can contain in the insertion 
section 91 3 of the body 912 of a camera. 

[0666] The parabolic mirror 921 consists of reflective mold Fresnel lenses. When curvature is 
loose, of course, it is not necessary to consider as the shape of a Fresnel lens. Moreover, by 
rotating the supporting points 914a and 914b, the include angle of a parabolic mirror 921 and a 
display panel 21 is constituted so that an observer can adjust to a legible include angle. 
[0667] The taking lens 91 1 and the viewfinder are attached in the body 912 of a video camera. 
Moreover, the image transfer switch 935 and a monitor line 936 attach, or are arranged. These 
are explained later. 

[0668] Arrangement of a light emitting device 11, a parabolic mirror 921, and a display panel 21 
has become like (drawing 94). That is, the light emitting device 1 1 is arranged in the focus of a 
parabolic mirror 921, or its zero near. Optical 18a emitted from the light emitting device 11 is 
changed into abbreviation parallel light 18b with a parabolic mirror 921. A display panel 21 is 
illuminated by this changed optical 18b. An observer Justifies coverings 915a and 915b so that a 
display image may become the most legible, in addition — etc. (drawing 90) etc. — **** — 
although explained, a light emitting device 1 1 is not limited to white. It cannot be overemphasized 
that three colors of the three primary colors of R, G, and B or cyanogen (C), yellow (Y), and 
magenta (M) are sufficient in a field sequential drive. 

[0669] Although reflective mold Fresnel lens 921 vapor-deposited all layer membranes at the 
front face or rear face of a Fresnel lens, polish processing or the thing which carried out press 
working of sheet metal is sufficient as it in others and a metal plate. 

[0670] If it is made the configuration of (drawing 92), parallel light is created easily and a display 
panel 21 can be illuminated by this parallel light 18b. The light emitted from white LED 1 1 is 
changed into abbreviation parallel light (only a still more perfect parallel light is not meant) with a 
concave mirror. It illuminates from [ of a display panel 21 ] across using the light changed into 
parallel light. Moreover, a diffusion sheet is arranged in an optical path to prevent generating of 
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the moire by the Fresnel lens if needed. 

[0671] The light emitting device 11 is arranged in the focal location O of a parabolic mirror. 
Moreover, three-dimension-like a thing or a two-dimensional thing is sufficient as a Fresnel lens. 
When a light emitting device 1 1 is the point light source, a three-dimension-like (concentric 
circular) thing is adopted. In the case of-like [ rod ], a light emitting device 1 1 uses that in which 
irregularity was formed in the shape of-dimensional [ 2 ] like fluorescence tubing. Optical 1 8a 
emitted from the light emitting device 11 is changed into parallel light 18b with a parabolic mirror 
921. Incidence of the changed optical 18b is carried out to a display panel 21 at an include angle 
theta. This include angle theta is the problem of a design, and reflected light 18c is carried out 
as [ be / to an observer / the most legible ] (or reaching and twisting to an observer's eyes 
most like). 

[0672] An observer does movable [ of the free wheel plate ] with the supporting point 914, and 
adjusts a display image to a legible location most. In the example of (drawing 92), since it has the 
two supporting points 914a and 914b, the direction of the illumination light etc. can be adjusted 
easily. 

[0673] When not using a display panel 21, covering 915 is set and shut in the front face of a 
display panel 21, movable [ of the supporting-point 914a ] is carried out. and it contains in the 
storing section shown in (drawing 92). Therefore, compactability is realized. Moreover, when it 
can illuminate enough, a concave mirror 921 may be reset to a mere mirror. Moreover, the color 
temperature of the illumination light of a display panel can be set as the optimal temperature by 
the concave mirror or the mirror by arranging or forming the color filter etc. In the concave 
mirror 921 or the mirror. 

[0674] For adjusting, a device is required so that the contrast of the display image of a display 
image may be looked the best. It is because the include angle which looks good changes with 
contents of the image where graphic display is carried out to a display image. For example, on 
the screen of a blackish scene, the include angle of a display panel 21 will be inevitably acjjusted 
focusing on black, and the include angle of a display panel 21 will be adjusted focusing on a white 
display on the screen of a whitish scene. However, when an image is a video image (animation), 
since a scene changes rapidly, it cannot be adjusted very much the optimal. 
[0675] This invention forms a monitor line 936 in order to solve this technical problem. (Drawing 
91) is one example which prepared monitor line 936a of a black display, and monitor line 936b of 
a white display. However, both monitor lines 936a and 936b are not surely required, and the need 
is accepted, while it is good. 

[0676] Monitor line 936a shows the black display of an image. Monitor line 936b shows the white 
display of an image. As shown in drawing 81, an observer adjusts covering 915 grade and adjusts 
the include angle which looks at the display screen so that a black display and white display of a 
monitor line 936 may be best. 

[0677] The monitor line 936 shows the light modulation condition of the liquid crystal layer 226. 
That is, a monitor line 936 is formed in the part where it filled up with the periphery and liquid 
crystal of a display panel 21 . 

[0678] The monitor electrode is formed in monitor line 936a of a black display, and alternating 
voltage is continuously impressed to the counterelectrode 225 and the monitor inter-electrode 
liquid crystal layer. This alternating voltage is an electrical potential difference which serves as a 
black display of an image most. Moreover, an electrode is not formed in the part of the liquid 
crystal layer 226 of monitor line 936b of a white display, but it is always in a dispersion condition 
(white display). 

[0679] An observer adjusts the include angle of the display screen, adjusting so that a white 
display and a black display may become the best, looking at this A section (monitor line 936a) 
and the B section (monitor line 936b). Therefore, the display screen cannot be seen, but easily 
[ ** ], include-angle adjustment can be performed to best so that it may become the display 
contrast of a display image. 

[0680] There is nothing that is limited to this, although [ a monitor line 936 ] constituted using 
the liquid crystal layer 226. For example, what has formed or arranged reflective film (reflecting 
plate etc.) at the rear face of a transparence substrate is sufficient as monitor 936a. That is, the 
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liquid crystal layer 226 of transparence is produced in false. This will show a black display. 
[0681] Moreover, what has formed or arranged reflective film (reflecting plate etc.) at the rear 
face of a diffusion plate (diffusion sheet) is sufficient as monitor 936b. The dispersion property of 
a diffusion plate is made into the property and EQC of the liquid crystal layer 226. This will show 
a white display. Moreover, a reflecting plate or a diffusion plate (sheet) can also only be 
substituted. 

[0682] A monitor line 936 can be constituted by forming or arranging in false above liquid crystal 
layers 226 and things made to approximate. 

[0683] In addition, a monitor line 936 may manufacture and use the panel only for monitor lines 
separately from a display. At least one side is formed in the panel only for monitor lines among 
black display 936a and white display 936b. It attaches, or it builds this exclusive panel into a 
graphic display device. 

[0684] Moreover, when a display panel 21 is a transparency mold display panel, it cannot be 
overemphasized that what is necessary is just to use that to which production etc. carried out 
the liquid crystal layer of this display panel or the false panel. Moreover, a monitor line 936 may 
not be limited to the thing of the shape of a dot, and small area, in the shape of a frame, may be 
formed, for example, may produce a monitor line 936, and it may arrange it so that the periphery 
of a viewing area may be surrounded. 

[0685] Although a monitor line 936 mainly explains the case where a display panel 21 is a PD 
display panel, it cannot be limited to this, and also in the case of other display panels (a STN 
liquid crystal display panel, an ECB display panel, a DAP display panel, TN liquid crystal display 
panel, a strong dielectric liquid crystal display panel, the DSM (dynamic scattering mode) panel, 
the perpendicular (orientation VA) mode display panel, an IPS mode display panel, guest host 
display panel, etc.), it can be applied. Moreover, these matters are applicable also to EL display 
panel, an LED display panel, a plasma addressing display panel, a FED display panel, and a PDP 
display panel. 

[0686] For example, by TN liquid crystal display panel, the liquid crystal layer for monitors is 
actually formed for one [ at least ] display monitor 936 among black displays with a white display, 
or the display monitor section 936 of a liquid crystal layer and equivalence is formed in false. It is 
also the same as when [ also when a reflector is a mirror plane ] minute irregularity is formed. 
[0687] A display panel 21 is not limited to the graphic display device which used the display 
panel of a reflective mold, and can apply the technical thought which arranges a monitor line 936 
also to the graphic display device using the display panel of a transparency mold. It is because it 
is same in case of a transparency mold if a display panel is a reflective mold with the concept of 
acting as the monitor of the monochrome display condition. 

[0688] Moreover, it cannot be overemphasized that the technical thought of this monitor line 936 
can apply the display image of a display panel not only to the indicating equipment which carries 
out direct observation but to graphic display devices, such as a viewfinder, a projection mold 
indicating equipment (projector), a monitor of a cellular phone, a Personal Digital Assistant, and a 
head mount display, an image display device, a character indicating equipment, and a segment 
indicating equipment. 

[0689] What is necessary is for the above explanation to be a time of a display panel being a 
normally white mode, and Just to make it into this reverse in normally black mode. 
[0690] The turbo switch 934 in which the transfer switch (turbo switch) 935 is attached switches 
a normally black mode display (NB display) and a normally white mode display (NW display) to a 
body 912. This becomes effective especially, when using the macromolecule distribution liquid 
crystal display panel of a reflective mold as a display panel 21. 

[0691] In the case of the outdoor daylight of the usual brightness, an image is displayed in NW 
mode. NW mode can realize a wide-field-of^view angle display. NB mode is used when very weak 
to outdoor daylight. In NB mode, since a direct observer will look at the light reflected in the 
pixel electrode when a liquid crystal layer is in a transparence condition, a display image can be 
seen brightly. In NB mode, an angle of visibility is extremely narrow. However, since a display 
image can be seen good even when outdoor daylight is feeble, it is used by the personal youth, 
and if it is short-time use, it will be convenient practically. Generally, since it is rare to use it, it 
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usually indicates to NW display by NB mode, and only when continuing pressing down a turbo 
switch 934, it is constituted so that it may become NB mode display. 

[0692] There is a point of having equipped the gamma transfer switch 935 as a description of the 
indicating equipment of (drawing 91). The gamma transfer switch 935 is a toggle switch, and 
enables it to switch a gamma curve by one touch. The color temperature of the incident light 
which carries out incidence of this to a display panel under the lighting of an incandescent lamp 
serves as white of about 4800K redness, and becomes about 7000k blueness white by the 
fluorescent lamp of daylight color, and, outdoors, becomes about 6500k white. 
[0693] Therefore, the color of the display image of a display panel changes with locations using 
the display 21 of (drawing 91). Especially this sense of incongruity is large when it moves from 
under the lighting of a fluorescent lamp to the bottom of the lighting of an incandescent lamp. By 
choosing the GAMAN transfer switch 935 at this time, a color temperature changes immediately 
and can look a display image normal. 

[0694] The red gamma curve is made for the permeability (percent modulation) of liquid crystal 
to become small as the gamma transfer switch 935 serves as a good white display with the light 
of an incandescent lamp. Moreover, once it pushes, blue permeability (percent modulation) is 
made to become small so that it may apply to the fluorescent lamp of daylight color. If it pushes 
further once again, he is trying to become the best white display under sunlight. Therefore, a 
user has a good display image seen under any illumination light by choosing the gamma transfer 
switch 935. 

[0695] In order to solve being displayed in white according to the direction where an observer 
looks at an image, there is also a view which switches NW mode and NB mode about the video 
signal inputted into a display panel 21. Although especially an angle of visibility is narrow at the 
time of NB mode, since display brightness has the special feature made very brightly, it is 
effective in a personal digital assistant, information machines and equipment, etc. which need 
security. 

[0696] A switch in NW mode and NB mode is easy to realize when digital processing of the 
video-signal processing is carried out. It is because it will become the image data of NB if bit 
flipping of the image data in NW is carried out. Therefore, when using it in NB mode, black and 
white of an image are reversed. 

[0697] It is important that an observer has NB mode and NW mode switched freely here. NB 
mode and NW mode are switched so that a display image may look the optimal according to the 
optical incidence condition to a display panel 2 1 , and the observation direction of a display panel 
21. Switches, such as the user carbon button 934, perform a change. After a user pushes a 
carbon button 934, the pushed period, or a carbon button, it is made to be in the display 
condition in NB mode during a fixed period. A fixed period can be made to carry out acjjustable 
by the program. Moreover, as long as it pushes a carbon button depending on a configuration, 
you may constitute so that it may become NW mode. <BR> [0698] With a natural thing, the 
location of an observer's eye and the direction of incident light may be detected automatically by 
a phot sensor etc., and NW mode and NB mode may be switched automatically. Moreover, the 
strength of outdoor daylight may be detected automatically and MW mode and NB mode may be 
switched. Moreover, the message of a mode switch is displayed on the display screen of a 
display panel, and it is good even if good in the MANINTA face to a user. 

[0699] If a display panel is reflection and this will be transparency, it can apply either. Moreover, 
by other spontaneous light methods not only like PD display panel but TN display panel, it is 
applicable also to a display panel or a display. 

[0700] (Drawing 91) is the configuration of having attached the display as a monitor of a video 
camera. It is not limited to this configuration but the configuration (drawing 92 (drawing 94)) of a 
Personal Digital Assistant etc. can be applied like (drawing 93). 

[0701] In (drawing 93), the projection 932 is formed in the covering 915 in which the mirror 921 
was attached, this projection 932 is stopped, and it is constituted so that it may insert and fix to 
the section 933. 

[0702] (Drawing 95) is the sectional view of (drawing 93). In order to strengthen the directivity of 
the light which carries out outgoing radiation from a light emitting device 1 1 . and in order to 
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prevent the light emission to an unnecessary direction, the mirror 144 is formed near the light 
emitting device 1 1 . The Fresnel lens of the reflective mold which consists of a metal is formed in 
covering 915. Optical 18a emitted from a light emitting device 11 is changed into abbreviation 
parallel light 18b with Fresnel lens 921, and carries out incidence to a display panel 21. Display 
panels 21 are scattered about in incident light 18b, and at the time of NW mode, 18d of this 
scattered light is observed by the observer, and they serve as a display image. It is set to optical 
1 8c on which the liquid cr/stal layer reflected regularly in the transparency condition completely. 
In addition, although 18b considered as parallel light, it may not be limited to this and you may be 
convergence light or the diffused light. 

[0703] When a display panel 21 is a transflective specification, a back light 16 is arranged at the 
rear face of a display panel 21 . By making a back light 1 6, a light emitting device 1 1 , and both 
turn on, a bright display image is obtained and the viewing-angle range is also expanded. In 
addition, the display panel 21 of this invention forms the antireflection film in the field which 
touches air. Moreover, the brilliance control of the display screen can be easily performed by 
carrying out flashing actuation of the light emitting device 1 1. 

[0704] (Drawing 96) is the case where a light emitting device 1 1 is the point light source (small 
light source), in (drawing 95). The light emitted fi-om the light emitting device 1 1 is changed into 
abbreviation parallel light by three-dimension-like paraboloid (concave surface) mirror 921a. Like 
(drawing 97), like fluorescence tubing, if the light source uses two-dimensional parabolic mirror 
921b, in the case of a linear light source, it can form optical 18b of abbreviation parallel light. 
[0705] (Drawing 92) etc. — **** — although the parabolic mirror 921 was set to one, it is good 
also as plurality like (drawing 98) (drawing 93). In (drawing 98), although light emitting device 1 la 
is arranged near the focal location of parabolic mirror 921a and a base arranges light emitting 
device 11b near the focal location of paraboloid 921b, it does not limit to this. Moreover, the 
configuration in which parabolic mirrors 921a and 921b share the display screen of a display 
panel 21 every [ 2 / 1/] may be used, and the lighting field of 921a and the lighting field of 921b 
may be piled up (that is, the whole region of a display panel is illuminated with both parabolic 
mirrors 921a and 921b). It can respond easily by designing a focal distance with parabolic mirrors 
921a and 921b, and the location of a light emitting device 11 proper. 

[0706] In addition, with the configuration of (drawing 98), in order to raise the directivity of the 
light by which outgoing radiation is carried out from a light emitting device 1 1 , the lens 795 is 
arranged to the outgoing radiation side. Moreover, although the parabolic mirror 921 is illustrated 
like the parabolic mirror which has a curved surface, it may be Fresnel-ized like (drawing 95 (b)), 
and may be constituted in a plane. 

[0707] Although light emitting devices 11a and lib may always turn on both sides, flashing 
actuation may be carried out by turns. A flashing period is set to at least 30Hz or more. It is 
because a flicker occurs above 30Hz. 

[0708] (Drawing 99) is a configuration which carries out polarization separation of the light 
emitted from one light emitting device 11, and illuminates a display panel 21. What is necessary is 
just to reset the part of the light emitting devices 11a and 1 lb of (drawing 98) in the 

configuration of (drawing 99). 

[0709] In (drawing 99), it dissociates in respect of [ 872 ] optical separation of PBS871, and the 
light 18 emitted from the light emitting device 1 1 goes straight on, and carries out incidence of 
the P polarization 18b to field lens 795b. On the other hand, after optical-path adjustment is 
carried out by the relay lens 991, it is reflected by the mirror 892, and reflected S polarization 
18a is changed into P polarization with lambda/2 plate 893, and carries out incidence to field 
lens 795a. Next actuation is the same as that of (drawing 98). 

[0710] With the configuration of (drawing 99), a display panel 21 can be illuminated by P 
polarization. Especially when illuminating by polarization, it is desirable to arrange a polarizing 
plate to the appearance plane of incidence of a display panel 21. The polarization shaft of a 
polarizing plate (film) is made in agreement so that P polarization may penetrate good. Moreover, 
even when using a polarizing plate, it cannot be overemphasized that it is desirable to form an 
antireflection film in the front face. In addition, minute irregularity may be formed in optical plane 
of incidence. For example, it is embossing. Any of the method which forms resin on a display 
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panel 21 and is formed with an imprint technique, the method which sticks the sheet which 
performed embossing, and the method which produces irregularity for the front face of a display 
panel chemically or mechanically are sufficient as embossing. 

[071 1] moreover — etc. (drawing 98 (drawing 92)) etc. — in a display, it cannot be 
overemphasized by arranging light emitting devices in three primary colors, such as R, G, and B, 
and blinking these one by one that a field sequential display may be realized. About the 
configuration in this case, since it is explaining, it omits (drawing 90 (drawing 87)). 
[0712] in addition — omitting — not indicating — ** — even if the matter indicated by this 
detail letter does not have explanation, and even if it is not illustrated, it cannot be 
overemphasized that it is mutually applicable. It is the matter indicated in one specification, and 
is because every one configuration is not only indicated to details. 

[0713] Moreover, a similar configuration is also employable. For example, in this invention, it is 
supposed that EL back light can be used as a back light. For example, (drawing 39), it may set 
and 21 b may be transposed to EL back light which can turn on each part the shape of a stripe, 
and in the shape of a matrix (putting out lights). In (drawing 40), 226b may be transposed to this 
appearance at EL luminous layer. Furthermore, in (drawing 39), the configuration of having made 
226b into EL luminous layer, and having deleted 222b may be used. That is, EL luminous layer 
pinched between the array substrate 221 . or opposite substrate 222a and the scan substrate 
392 is formed. For example, after producing liquid crystal display panel 21a and, producing the 
scan substrate 392 in which EL luminous layer and the scan electrode were formed, on the other 
hand, the configuration which makes this scan substrate 392 and liquid crystal display panel 21a 
rival is illustrated. In order to make beam ****** good, the location ****** marker is formed in 
the periphery of the scan substrate 392 and display-panel 21a. A location ****** marker is good 
to form in the formation process of Th 1 241 , the formation process of an EL element, and 
coincidence. In addition, mercury ion may act with a fluorescent substance and EL luminous 
layer may be transposed to the firefly luminescence component or firefly luminescence layer 
which generates the light. In addition, you may transpose to the shape of a field, the punctiform 
LED formative layer, and a laser generating layer. 

[0714] In addition, (drawing 114 (drawing 79)), in a projection mold display, an image display 
condition and a black display condition can be switched by carrying out lighting actuation of the 
light emitting device 1 1 in displays (drawing 98 (drawing 93 (drawing 91))), such as carrying out 
flashing actuation of the light emitting device 1 1 in viewfinders (drawing 88 (drawing 87 (drawing 
82))), such as carrying out flashing actuation of the lamp 791, etc. 

[0715] This is the same as the implementation of image display and a black display by blinking 
the back light 16 explained above and operating the scan electrode 393. Therefore, indicating 
equipments, such as a viewfinder of these this inventions, can also improve animation dotage 
sharply. Therefore, what (it should apply) the drive approach explained using - (drawing 1) 
(drawing 78) etc., a flashing period, circuitry, etc. are [ a thing ] applicable also to the display of 
future (drawing 79) this inventions cannot be overemphasized. 

[0716] It is clear that it is easily realizable with a configuration [ especially / (drawing 98) ] to 
change the upper part and the lower part of a screen of a display panel 21 by turns into a black 
display / image display condition. In addition, although a light emitting device is set to two in 
(drawing 98), it may not limit to this, and three or more pieces are sufficient, and it cannot be 
overemphasized by carrying out sequential flashing of these three or more light emitting devices 
11 that the sequential selection of the image display location of a display panel 21 can be carried 
out. 

[0717] Although the viewing areas of a display panel 21 are 20 inches or less and a 
comparatively small case for the above, if it becomes large-sized with 30 inches or more, the 
display screen will tend to bend. For the cure, by this invention, as shown in (drawing 100), the 
outer frame 1001 was attached to the display panel 21, and the holddown member 1002 is 
attached so that an outer frame 1001 may be hung and it may be lowered. As shown using this 
holddown member 1002 (drawing 101), it attaches in a wall 1011 in screw 1012 grade. 
[0718] However, weight will also become heavy if the size of a display panel 21 becomes large. 
Therefore, the foot installation section 1004 is arranged to the display-panel 21 down side, and it 
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enables it to hold the weight of a display panel 21 on two or more foot. 

[0719] A foot is movable to right and left, as shown in A, and the foot 1003 is constituted so 
that it can contract, as shown in B. Therefore, even if it is a narrow location, a display can be 
installed easily. In addition, 1542 is a remote control receive section which receives a channel 
switch signal, a gamma change signal, etc. 

[0720] Moreover, it is desirable to attach the elastic heights material 1021 in the front face of a 
display panel 21, as shown in the (drawing 102 (a)). The heights material 1021 is formed with 
these composites, such as elasticity phenol resin, silicone rubber, an elasticity epoxy resin, and 
pro poly pyrene resin. These prevent that the liquid crystal layer 226 is destroyed by the press 
by people's hand etc. while protecting the front face of a display panel 21 . Moreover, breakage of 
a display panel 21 or 10,000 prevents scattering, when a display panel is divided into 1. Moreover, 
there is also an operation which extends a viewing angle by making a fi-ont face into the convex 
surface of transparence. 

[0721] in addition, in order that it may be desirable to perform embossing on a front face 
preferably and it may protect from ultraviolet rays, the ultraviolet-rays cut film is attached — it 
is — it is — forming is desirable. Moreover, a feeling of contrast appears in the display image of 
a display panel 21 by adding little black or blue coloring matter or a color to the heights material 
1021. Moreover, an optical little dispersing agent may be added. This is the same also in the 
(drawing 102 (b)). 

[0722] As shown in the (drawing 1 02 (b)) as other configurations, the configuration which fills up 
the convex covering 1 022 with liquids, such as gels, such as silicon gel, and ethylene glycol, is 
also effective (optical coupling layer 1 26). comparatively — lightweight — moreover, a price — 
easy — it is because formation production is also easy. As for the convex covering 1 022, 
forming with polyester resin etc. is desirable. Moreover, an antireflection film is formed in the 
front face of the convex covering 1 022. 

[0723] In addition, although 1021 considered as convex in (drawing 102), it does not limit to this. 
For example, a plane is sufficient and a concave surface-like is sufficient depending on the case. 
In addition, a concave construct and a convex construct may be combined. Moreover, a 
polarization film may be used as convex covering 1022, and as the (drawing 102 (a)) explained, 
colors, such as black, coloring matter, etc. may be added in the optical coupling layer 126, or you 
may add to covering 1022. moreover, (drawing 102) — setting — heights material — three 
dimensions (the shape of a lens) — even if — 2-dimensional~like (shape of boiled fish paste) any 
are sufficient, in addition, it does not iimit to the heights material 1021 making it stick with the 
liquid crystal display panel 21 completely. It cannot be overemphasized that a fixed air gap may 
be prepared. In addition, the heights material 1021 etc. may not be limited to a convex 
configuration, and a concave configuration is sufficient as it. Moreover, by making a concave 
configuration and a convex configuration approach and arranging, forward power and negative 
power are negated, and it suits, and is good also as plate-like power (with no lens effectiveness) 
seemingly. 

[0724] When it constitutes television from a configuration like (drawing 100), it is desirable to 
enable it to fold up, as shown in (drawing 1 54). In the (drawing 1 54 (a)), the flat-surface 
loudspeaker 1541 is attached in body 1001b, and the display panel 21 is attached in body 1001a. 
Bodies 1001a and 1001b are foldable with the rotation section 914, as shown in the (drawing 154 
(b)). Thus, if constituted, the loudspeaker section will serve as a protective cover of a display 
panel 21. 

[0725] Cost will become high if a display panel 21 becomes large-sized. Development of the low- 
temperature polish recon technique which forms the polish recon film is prosperous by vapor- 
depositing an amorphous silicon thin film to the array substrate 221, since this technical problem 
is coped with, and annealing this thin film using excimer laser etc. Although Sumitomo Heavy 
Industries etc. is developing excimer laser etc., almost all the equipments pull and lengthen a 
laser beam in the shape of a slit, and a substrate is irradiated and moved. A technical problem is 
the die length of the slit made into the shape of this slit Usually, it is 20-30 (cm) extent. 
Therefore, the size of the display panel 21 which can be created with this slit die length will be 
determined. It is for the semi-conductor property of the joint section of a slit worsening, and not 
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functioning as a component. 

[0726] Although the semi-conductor film formation by excimer laser annealing has the merit 
made to low cost, TFT of a pixel etc. has the technical problem that a property needs to form 
that it is bad in a peripheral driver and coincidence to a good part. A manufacture throughput 
(baton) cannot be improved because of this technical problem. 

[0727] In order that the manufacture approach of the display panel of this invention may cope 
with this technical problem, a peripheral-driver circuit is divided and formed and semi-conductor 
film, such as TFT of a pixel, anneals only a required part in the shape of a spot. 
[0728] (Drawing 103) is an explanatory view for explaining a display panel, and its manufacture 
approach and manufacturing installation of this invention. (Drawing 103) explains the case where 
four array substrates 221a, 221b, 221c, and 221 d are produced to one glass substrate 1032, in 
order to give explanation easy. 

[0729] The slash section shows the excimer laser head 1031. A thing required for explanation is 
the slit [ not a laser head but ]-like beam width LI. Now, it explains that the dip of display 
screen 107a is beam width LI in order to give explanation easy. Moreover, it is explained that 
the overall length of the source driver 102 which the breadth of a display screen is larger than 
LI, and needs it is L2 [ larger ] than LI. 

[0730] If it is going to carry out laser annealing of the one glass substrate 1032 and a laser head 
is not scanned at least 3 times as shown in 1031c, 1031d, and 1031e, all viewing areas cannot be 
annealed. However, if the laser head 1031 is scanned, as for the semi-conductor for next the 
eye, for example, laser head 1031c, and 1031d, a property will worsen. In order to cope with this 
technical problem, this invention does not form a transistor component in the eye [ next ] part of 
the laser head 1031, but is dividing it like source driver 102a and 102b. 102c, and 102d. 
[0731] The condition of having divided is shown in (drawing 104). The range enclosed by the 
dotted line in (drawing 104) is the field in which semiconductor device transistor components, 
such as a shift register, a driver circuit, an inverter, an analog switch, and the transfer gate (TG), 
were formed. Array substrate 221a consists of two source driver circuit groups 102a and 102b. 
The semiconductor device is not formed in the range of A which serves as next eye so that 
clearly also from (drawing 104). Only metal wiring of aluminum etc. is formed. 
[0732] That is, as shown in (drawing 104), the power-source wiring 1041 and control signal line 
1042 grade are formed in the range of A, and semiconductor devices, such as a switching 
element, are not formed. The range of this A is because it corresponds between the laser heads 
1031 (that is, width efface scanned one time), the property of a semi-conductor worsens and a 
good semiconductor device cannot be formed. Although the range of A (width of face) is based 
on the property of annealing means, such as excimer laser, it is usually 20 micrometers to about 
100 micrometers. 

[0733] With the display panel of this invention, it is characterized by not forming the 
semiconductor device of a driver component in the part beforehand located between laser heads 
as mentioned above. 

[0734] Since a semiconductor device is not formed in the range of A, the semiconductor device 
which should be essentially formed in this range (configuration) is formed in the part of SI. 
Therefore, as the driver circuit near the A is shown in a dotted line, only the part of SI is formed 
in the range where width of face is wide. It is necessary to wire the pixel electrode 230 between 
the range of A in the source signal lines 228 (228e. 228f, 228g, 228h, etc.). Therefore, the source 
signal line 228 is formed in a radial as shown in (drawing 104). 

[0735] As shown in (drawing 103), laser red is positioned first in the location of 1031a, a laser 
beam is irradiated at the amorphous silicon film of gate driver 101a, and the polish recon film is 
formed by carrying out laser annealing. Next, it moves to the part which forms gate driver 101b, 
and a laser beam is irradiated at the amorphous silicon film, and laser annealing is carried out. 
Then, a laser head moves to the location of 1031b, irradiates a laser beam in a gate driver 101c 
location, performs laser annealing, and irradiates a laser beam in a gate driver lOld location, and 
performs laser annealing. 

[0736] A laser head is similarly moved to the location of 1031c. a laser beam is irradiated in the 
formation location of source driver 1 02a. after that, it moves to a 1 02e location, 1 02b and a 1 02c 
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location, 102f and 102g location, 102d location, and 102h location, laser annealing is performed, 
and the part of a source driver also forms the polish recon film. 

[0737] In addition, this invention is characterized by dividing the semiconductor device currently 
formed continuously by regulation of equipments, such as width of face of a laser head, 
conventionally [, such as a source driver circuit or a gate driver circuit, ]. Therefore, after 
moving a laser head from a 1031c location and completing the semi-conductor film of a 102a 
location and viewing-area 107a, it cannot be overemphasized that the semi-conductor film may 
be continuously formed in a 102e location. The next scan is started from 1031d location. 
[0738] As a viewing area 107 is shown in (drawing 105), the switching element and the pixel 
electrode 230 are formed. Among these, a part [ need / the semi-conductor film / to be 
formed ] is only the gate terminal 242 section. That is, it is not necessary to carry out laser 
annealing in the part of the pixel contact hole 1052, the drain terminal 244, the source terminal 
243, the source signal line 228, and the gate signal line 415. 

[0739] Then, as shown in (drawing 106), a laser beam is irradiated in the shape of a spot, and 
laser annealing is performed only in the location which forms switching elements, such as TFT. 
The good semi-conductor film is formed by piling up a laser spot in five (micrometer) to 15 
(micrometer) pitch still more preferably, shifting laser spot 1061 a-f a little in five (micrometer) 
to 30 (micrometer) pitch. TFT etc. is formed on this laser spot 1061 location. 
[0740] As shown in (drawing 108), a spot-like laser beam irradiates the polygon mirror 1082, and 
irradiates a laser beam 1081 at a glass substrate 1032 using the 1st lens 1083 and the 2nd lens 
1 084. The range W which can be once irradiated by positioning is 30 (cm) extent. This part out of 
range moves a laser head, positions and is irradiated again. 

[0741] The outline of the equipment which irradiates a slit-like laser beam is shown in (drawing 
109). It leads to the image formation optical system 1093, reflecting a laser beam 1081 by the 
laser mirrors 1091a, 1091b, and 1091c. The image formation optical system 1093 forms the slit- 
like beam 1092, as shown in (drawing 109), it irradiates this beam 1092 at a glass substrate 1032, 
and performs laser annealing. In addition, it is good to use a homogenizer in this optical system. 
[0742] A slit 1 101 may be arranged so that the optical system shown in (drawing 1 10) (drawing 
109). The laser beam outgoing radiation hole 1102 in which the slit 1101 was formed in 
accordance with the pixel pitch is formed. By making a viewing area 107 carry out sequential 
migration of this slit, a laser beam can be irradiated in the part of the pixel TFT of the range 
where ** also corresponds to a 1-pixel line at once not using the polygon mirror 1082 as shown 
in (drawing 108). Therefore, laser annealing can be performed at a high speed. 
[0743] By carrying out the image processing of the marker 1071 of a glass substrate 1032 first 
on the 1st stage (the 1st process), as shown in (drawing 107), location detection is performed 
and a glass substrate 1032 is positioned. A marker 1071 forms in an array formation process. 
The positioning line laser heads 1031a and 1031c are operated, and laser annealing of the need 
part is carried out. In addition, the laser head 1031 may be performed by one, or may be used. 
[ two or more ] 

[0744] Next, it positions by the marker 1071 also on the 2nd stage (the 2nd process), and the 
optical system using the polygon mirror 1082 shown in (drawing 108) performs shortly laser 
annealing of the part which forms TFT. In addition, the 1st pi'ocess and the 2nd process may be 
replaced, and it is simultaneous in the 1st process and the 2nd process, and good in a line (at 
the same process). 

[0745] Since the mobility of TFT may be small, when the TFT field of a viewing area 107 does 
not have to carry out laser annealing, it is not necessary to use the optical system which 
consists of a polygon mirror. That is, the parts of the source driver 102 and a gate driver 101 
perform and form laser annealing into polish recon. mobility is increased, and a viewing area 107 
forms TFT with an amorphous condition. If it is this method, an annealing process is a short time, 
it can end, and a manufacture baton can be raised. 

[0746] In addition, although [ the example of this invention ] annealed with laser, the method 
which will not limit to this and will exceed a semi-conductor layer and to grow up may be used. 
In this case, what is necessary is just to give the growth process which will pass preponderantly 
the part which forms a driver. 
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[0747] It has mainly been explained that the opposite substrate 222 and the array substrate 221 
use substrates, such as a glass substrate, a transparence ceramic substrate, a resin substrate, a 
single crystal silicon substrate, and a metal substrate, in the display panel of this invention, and a 
display. However, the opposite substrate 222 and the array substrate 221 may use a film or 
sheets, such as a resin film. 

[0748] For example, polyimide, PVA, cross-linked polyethylene, polypropylene, a polyester sheet, 
etc. are illustrated. Moreover, in the case of PD liquid crystal, a direct counterelectrode or TFT 
may be formed in a liquid crystal layer like JP,2-317222,A. That is, an array substrate or an 
opposite substrate does not have the need constitutionally. Moreover, when it is in IPS mode 
(comb electrode method) which Hitachi is developing, as for a counterelectrode, there is no need 
in an opposite substrate. 

[0749] The light modulation layer 226 may not be limited only to liquid crystal, and 9/65/35PLZT 
with a thickness of about 100 microns, or 6/65/35PLZT is sufficient as it. Moreover, what added 
the fluorescent substance in the light modulation layer 226, the thing which added the polymer 
ball, the metal ball, etc. in liquid crystal may be used. 

[0750] In addition, although transparent electrodes, such as 225 and 230, were explained as ITO, 
it may not limit to this and transparent electrodes, such as Sn02, an indium, and indium oxide, 
are sufficient. Moreover, what vapor-deposited metal thin films, such as gold, thinly is also 
employable. Moreover, the transparent conductive coating material "SHINTORON" which the 
organic electric conduction film, ultrafine particle distribution ink, or TORAY is commercializing 
may be used. 

[0751] Although the light absorption film 146 grade added carbon etc. to acrylic resin etc., optical 
diffusion objects, such as the thin film in which detailed irregularity was formed on black metals, 
such as others and hexavalent chromium, the coating, and the front face, a thick film or a 
member, titanium oxide, an aluminum oxide, a magnesium oxide, and opal glass, are sufficient as 
it. Moreover, it could be colored by a color, a pigment, etc. which have the relation of the 
complementary color to the light which the light modulation layer 226 modulates even if not 
black. Moreover, a hologram or a diffraction grating is sufficient. 

[0752] The example of this invention has explained as an active-matrix moid which has arranged 
switching elements, such as TFT, MIM, and a thin-film diode (TFD), for every pixel electrode. 
DMD (DLP) which TI, Inc. where a minute mirror besides a liquid crystal display panel also 
displays an image as this active-matrix mold or a dot-matrix mold by change of an include angle 
is developing is also contained. 

[0753] Moreover, switching elements, such as TFT, may not be limited to 1 pixel at one piece, 
and may be connected. [ two or more ] Moreover, as for TFT, it is desirable to adopt LDD (low 
doping drain) structure. 

[0754] The technical thought of each example of this invention is applicable also to EL display 
panel besides a liquid crystal display panel, an LED display panel, a FED (field emission display) 
display panel, and PDP. Moreover, not the thing to limit to an active-matrix mold but a simple 
matrix type may be used. Also with a simple matrix type, the intersection has a pixel (electrode) 
and can regard it as a dot-matrix mold display panel. Of course, the reflective mold of a simple 
matrix panel is also the technical category of this invention. In addition, it cannot be 
overemphasized that it is applicable also to the display panel which displays a notation with eight 
simple segments etc., a character, a symbol, etc. These segment electrode is also one of the 
pixel electrodes. 

[0755] It cannot be overemphasized that the technical thought of this invention is applicable also 
to a plasma address type display panel. In addition, the technical thought of this invention is 
applicable also to the mold display panel write-in [ optical ] which does not have a pixel 
concretely, a heat write-in mold display panel, and a laser write-in mold display panel. Moreover, 
the projection mold display using these could also be constituted. 

[0756] Any of a common electrode method and a preceding paragraph gate electrode method are 
sufficient also as the structure of a pixel. In addition, the electrode of the shape of a stripe 
which becomes the array substrate 221 from ITO along with a pixel line (longitudinal direction) 
may be formed, and storage capacitance may be formed in the pixel electrode 230 and said 
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stripe-like inter— electrode. Thus, by forming storage capacitance, the capacitor of juxtaposition 
will be formed in the liquid crystal layer 226 as a result, and the electrical-potential-difference 
retention of a pixel can be improved. TFT271 formed by low-temperature polish recon. elevated- 
temperature polish recon, etc. has the large OFF state current. Therefore, it is very effective to 
form this stripeHIke electrode. 

[0757] Moreover, the mode (it indicates without distinguishing the mode, a method, etc.) of a 
display panel is applicable to STN mode [ besides PD mode ], EGB mode, DAP mode, TN mode, 
strong dielectric liquid crystal mode, DSM (dynamic scattering mode), perpendicular orientation 
mode, guest host mode, HOMEOTORO pick mode, smectic mode, and cholesteric mode etc. 
[0758] The display panel/display of this invention may not be limiting to PD liquid crystal display 
panel / PD liquid crystal display, either, but other liquid crystal, such as TN liquid crystal, STN 
LCD, cholesteric liquid crystal, DAP liquid crystal, ECB liquid crystal mode, an IPS method, 
strong dielectric liquid crystal, antiferroelectric, and OCB, is sufficient as it. In addition, a method 
like PLZT, electrochromism, electroluminescence, a LED display, an EL display, a plasma display 
(PDP), and plasma addressing may be used. 

[0759] The technical thought of this invention Moreover, a video camera, a liquid crystal 
projector, stereoscopic television, Projection TV, a viewfinder, the monitor of a cellular phone, 
PHS, a Personal Digital Assistant and its monitor, a digital camera, and its monitor. An 
electrophotography system, a head mount display, an accepting-reality monitor display, A note 
personal computer, the monitor of a video camera, the monitor of an electronic "still" camera, 
The monitor of a cash automatic drawer machine, the monitor of a public telephone, the monitor 
of a TV phone, It cannot be overemphasized to a personal computer monitor, a liquid crystal 
wrist watch and its display, the liquid crystal display monitor of a homeuse-electronics device, 
the time stamp section of a deferment clock, a pocket game device and its monitor, the back 
light for display panels, etc. that application or application expansion can be carried out. 
[0760] Moreover, the lighting system of this invention is the program documentation medium 
which recorded the program and/or data for performing the function of the all or some means 
[ all or a part of ] by computer, and may be used as a program documentation medium 
characterized by for said program and/or data possible and read by computer cooperating with 
said computer, and performing said function. 

[0761] Moreover, the graphic display device of this invention is the program documentation 
medium which recorded the program and/or data for performing the function of the all or some 
means [ a!! or a part of] by computer, and may be used as a program documentation medium 
characterized by for said program and/or data possible and read by computer cooperating with 
said computer, and performing said function. 

[0762] Moreover, the drive approach of the graphic display device of this invention is the 
program-documentation medium which recorded the program and/or the data for performing 
actuation of the all or some processes [ all or a part of] by computer, and may be used as a 
program-documentation medium characterized by for said program and/or data possible and 
read by computer to cooperate with said computer, and to perform said function. 
[0763] Moreover, the drive approach of the liquid crystal display panel of this invention is the 
program-documentation medium which recorded the program and/or the data for performing 
actuation of the all or some processes [ all or a part of] by computer, and may be used as a 
program-documentation medium characterized by for said program and/or data possible and 
read by computer to cooperate with said computer, and to perform said function. 
[0764] 

[Effect of the Invention] This invention demonstrates characteristic effectiveness according to 
each configuration of the improvement of animation dotage, low-cost-izing, a raise in brightness, 
etc. so that clearly from the place explained above. 



[Translation done.] 
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[0 0 6 0] 'i^oyimmu mv^(Dimm(o^'^ 

13 y e a - ^5? til <i; 0 lltT^-li:?. /ci6® T'D ^• 
i tJ M*' 0 ^5Ib&* ^ i: i: -r S y P y ^ Af 

[006 1] sfc. imimm\t. w&oyimmc^WL^B 50 



^tM 2001-210122 
18 

-g^tOKjfl:* a y a - ^ cfc D S -li /c i6(D y P 

A t5 J; rct± X- ^ *ia^ b /t. a > tf - 

t i D i: t) BJtg* d i: 1- -5 :/p At 2^ 

CO 0 6 2] U±<^><fc3^*f8H^<DMH^SS^St/H±a 

■y/7^^h^--yh (MSB) ti^IS^O^TtK^M^iJ 

CO 0 6 3] «7tffiOX>y i/lcli afe L ED^a^O f^tt 
§0 cl L E D t± 3 ~ 4 il LT)li:^^;S^T* 

SSiHi 1 o-r'o)iiAji^il:T^-ltS„ ^Sh^bS^ 
^-^^^i/to^iii^ffteiiiip-rs (iii^«litD«E>&»t*> 

[0 0 6 4] ii©j;dtcLED£DjiS;);T^-r5yi^^?gs^ 
5o oS»3. JgH^BtD^fk^^+^^lkbfc^JiJco^J^/^y 

T og^mi t mmom^^^mt^mmx t ^ „ b /t*^ o 
T. mm^^'rti^iSim^n^(Dxh'^o 

[0 0 6 5] 

li/43j;t>m*i/>b/c®m*^fe5c (K5 

9) commmTT^^mxiii^&mm m m^-^Lx 

l^-So tX±cDil<!;t±J-XTOiaDBtc^tbTt|pIfl|-eSSo 

sfc. ^-s-^$fct±. iH^i^^f'irbfcEmti. ^-t 

b < ti^Mc^mit b < >/^t±^it^t b < 

[0 0 6 6] ^4b\ ^Hffi^T-mB^bfcrtgttmciTO 

5o (0 1 ) tDrnmrnm^ (^93) tog^ 

SStcfflv^Sdfcjb^T-tSb. (HZ?) 

(0 1) cDfig0^gHgffi;&m*'^^-tifc^5"xgg^« 
^t^^tii^Xt^o S/c. (01) ©»3gH* (la 

9 \} (D\£y':^ti^'ymmm-t?>^ti,x^io m 

9 9) (DP B S 8 7 1 (010 0) cDg^>gmi:f^ 

mm^m^x^^. 

[0 0 6 7] ccD^oicmcmmmmmfrs-^nxi^rj: 
<i:t. mmm. mm^xmmh?>\^^immLrc9m. 
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[0 0 6 8] LfcA^oT. mm^^^^^-ji^-emmLrcm 
*H(cjgfflT'^s. sfc. mmmmr-mmLrcmmim 

[0 0 6 9] jl;^t. HffilimBgb^*^^*^^©^^ 

B^B^sai 6(Dw-mm^^sLrci.<DTh^o mytu am 

[0 0 7 0] ^^^£D*^{4. 0 HCfcV>T^^-y^^^ 20 

^■>;\^2 icD^^m^^mmomm^H (cm) ii-rsi::^ 

[0 0 7 1] 

5 (cm) ^H/n^20 (cm) (S(^ 1) 

8 (cm) ^H/n^l 5 (cm) (^SCZ) 30 

[0 0 7 2] (01) r-HmmS. 1 4 (DX -y Sfe 
L E D 1 1 l|0^)t^?^BBS-r5 h LTl/^Si^iinfC 

[0 0 7 3] H/nAVjN$-r^'?.i:|g7t-^^ 1 1 Sfcti 

[0 0 7 4] sfc. m^s^'^^fi^o^nm^.mi^tomm 

W (cm) i:-rsi:. ^^S*}®£^-&Sj;a{i:<ifi!c-rs 
[0 0 7 5] 

0. 0 7^W/ (H • n) go. 5 m^3) 
[0 0 7 6] 

0. 1 O^W/ (H • n) go. 3 5 (IS^4) 

^tj. 1 uthEDmtu 1 4 1 :^mytmmcr>w^(o so 
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l\ LED] \^U=.T7l^^mcBJ^trL 

■f^;/t(cti:LTfeJ:v^U P31St»ct^LTt<tV\ Sit. ® 

)t>&»A-r5t©TfeoTt<fct\ W±©;ii:*^?>l 1 
^14 1 i±l5iHa©S^tt*^p>lIi^^ttTi.^5f£it-^fe 

[0 0 7 7] Sfc. ^T^g 1 4 1 fiii^liT^Si:. 

y^c 1 ~ 8 %(D7m^muLrc t to^ict^tcM a 

[0 0 7 8] (El 1 ) t*5V^T. iiTtS 1 4 OiSgPtC« 
SfeLEDl l^b^SJOWt^tlTl/^^o SfeLEDJiB 

ffifb^ (tt) mt^mm. mm^n^n-^o afeLED 
1 114 (01 2 3 (a) ) ic^.t^oicnmicmmma 

0 5*^IX'3Wt?)nTV^5o Ctltt&feLEDl 1 

[0 0 7 9] efeLEDt4^nS#0}'IgA'«lf <^?.i: 
tLrmmm0 5lt^%T&?>. SfeLEDl 

1 li^mmmm^'no c ttm^ li\ sfc. sfei e 
D 1 icoiss^itttiu i^m^nrcx-^tca-cJt. a 

feLEDl UcjSSnS«gS«^»-rS<i:^t-=lifi2LT 
fe< Cfc LV>o LEDl U4/'^;l/Xt^ 

[0 0 8 0] LEDl 1 (Dmmjmts^m^^^fcib. mxu 

[008 1] fifeL E D 1 1 A>P)tBM-rS)ttctifefyS 
1 7 l^B£BS/c{±0fi!t-rSo tefl!(1Si 7 myaxh 

(1*) )b^f8^LTl^S»>-M 7 1 ("y-fhTyf 

[0 0 8 2] jjSMi 7 HcJ;0feiye.*^*<^'5. $ 
fc, K;Mi 7 i£Offi«A^f8^?S^i::5:^fci6. teiS^IS 

m-^t^^tifT'^^o ratgi 7 1 

•rS^V ®m41g<^5o ((012 3 (b) ) ^# 
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EA^ D . S fe^^mMOJimgPS T'lSl-ttMB^T' t S CD 
[0 0 8 3] CCDffiMWl (ffi,t!(->-h) 
TS^o SfcafeLED^fefiSlie 5 0 0^;l/td'> 

(K)J.:i±9 000 (K) j.>(Toto^ffli^^;ih;b^» 
^Lh\ Sfc. (112 3 (b) ) <Dcfc3tca;i!f*^A0 
(Omm\ 7 2a tt^tiK^*^ (^i-yx-f -y T^'J > 

^) tLrmmt^o 

[0 0 8 4] ^fz. afeLEDl lOTttBl^tfe^^-r 
1 2 3 1 ^EBSfctiffM-r^c iitcj; tjfgT^fe® 

[0 0 8 5] fe^-r^b^f 1 2 3 i^mm-r?>ctic^ 

tSo 1 1 ilLTSfeLED^fflV^S^ 

fffe^©fiJ-&A^^v^(7)T-S^^'^^;l/2 10*^-7 
^;l/^<DfetSt>itT, a.^^W-?ti|-r5o $fc, LE 

Di iti-^ihi&Mtnrcm%m^<. mmici&M^n^ 
J: 3 L E D 1 1 (DmmmicEMm 5 1 ^mm^. z. 
omms itj:'3. mmicmm-^nrnytmmiiim 30 

[0086] fife LEDll *^e]K*f^n/c:^35)W«j: 
< 1 4 (CAI>f^n§.fc ^ 1 4 L E D 1 

imKimm-^tt u^T'fiofVi^y^vy'ifm) 12 

6/bwsrctiSHg$n^o 7^ig-&«i 2 6{i, m7K 

fig. yjLy-Jimm, >-KUex-;l/7;l/r3-;l/ (PV 
A) ^i:@i*Am^n, ±i:LT®ST$*M. 4 4Ji( 
±1. 5 5J.>lT®IBffl©t©3b^fl?!l^$n§o 40 
[0 0 8 7] ^iSg-&W 1 2 ettJJCT i (Omm^rj: 

^>0. fe7^;l/^5? 1 2 3 l^^ffll^-r^tfeSSiSg^ 

1 2 3 1 imium, =fPMm mmi^^sm) 
[0 0 8 8] sfeL E D 1 1 im(Dm-&<Dh^\^^iim 

(R) fe%^®LEDl 1 R. m (G) fe^^OLED 
1 1 G^Sl^tt. W (B) fe%^©LED 1 1 BT'S 50 
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oOJ;^iS:feo:)L ED^ffll^nt±"^M©iIi:*A^ 

5o ^>■55^. 1 1 R. 1 1 G, 11 B^|g^^t3-tJ:§ 
*T b T 1 7 -f -;b H i^-'y y ■\' i^^iT ^ -tirT t J: 
[0 0 8 9] Sfc. SfeLEDl ia:t7h-^X^*t 

Hit. m^Lzi^^)ii-^yu-xcDm^m^'^y:frj:E 

EL^?^fflU>fc:t)LTfeJ;l\ 

[0 0 9 0] ^fc. (n 1 2 3) 'emm\.fz.n^\t. * 

IS0JO^SS^ijT-t^?i]T-S5. fci:^^^ (09 8) (0 

9 3) (092) (090) m<^wmm.m\^--s.p. 

M T-li*^b-i±T ffl 1/ ^ T t J; V 
[0 0 9 1] Sfc. (01 3) tc^-rJ:3t;:afeLED 
1 HiLEDTH' 1 2 0j;at-«ti:LT«fi!cLTt 
Sfc. LEDl 10)tttil*®«S/h«:OU>X*@E 

a, tL<tiLED<D)tttsS^®li:ffMbTt,J;i.^ ^<r> 

^^\t. LEDl ioi67t^-v:/*^e.)Ki<f$n-S7t*^?j!i 

*J;<#7te«i 4tcA;'j?n5o 

[ 0 0 9 2 ] ^4b\ (01) O^SSMT-ti3i)^1S 1 4 ^ 

(07) \z.^st^^\z.^'^<J^%-Jr-(f^-l \ ^^m\ 
7 2T'Hi&T— f4ci:L/ct©^ffl(/>Tt<fct/^o LEDl 
l3!)^e.]KI**n/c7tti7 7l'^^-7 HcA;'3Sn5c 7t 
tt77'>r/^-7 1 cp^EiliWi:. (01) 

[0 0 9 3] ^*3. wmmi 2\-m'm-^%^^<.. s/c 

i^«^iJ7 2tC^M^^>&j^ilPLTfecfcl\ $fc. 

-7 2«Di^^'y FJ&fctftefcf£ltT-tJ;l/\ ^Of& ^ 
7 5'-r^^-OA^fct)Jc, ;^f^XS§i/H±^flM(D^M, e 

tc«fi!tLrtii\ Xh^-i'7'^^©SS/h=5:ffi^m 
[009 4] mi -^\ty 7^/^-1 2m^-&h^x 
5t©T'a«<. (01) 4 a~l 4 e*^-f*ii* 
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[0 0 9 5] (01) ^^:feV^T, ^7t^? 1 1 t^^mm 

BM^n^. 1 5 imm. 1 4 ©ffloffi^scfetfaffi 
izm^-^n^c 10 

[0 0 9 6] fg5^^?l lyb^P,)K{*t?nfc7tl StifB^ 

tD3g7i£ffii 4rt^Mfi-r?.» Ltcif-DT. ^^m=?-i 1 

a h 1 1 f Al-S^ff-rntf^^t^g 1 4 a ®**lH^^«ci:* 
(r>mmW (14) ^^iBjM?^JtcESLfcCi:t^So 

L E D 1 1 %Mi^.>iSff^^in{f. 1 4 a-^ 1 

4b^l4c-*14d^l4e^l4a hmk. *:):TS 
^ctif^'J;!^-*^ (^4) uiiA^T-tSo 
(i-7?fS]ti:PISt-5*>cOT'{±^<, ^1 7U-AT'±*^ 

[0 0 9 7] SI^Sl 5li7'i';l/At>c©t.©a55t/^{i« 

(A 1) , |g (A g) . ^^fy (T i) . 
^ (Au) ^HO^Ji^H^^^LfcfetDT'fet). Sfc 

^:^)^P>^2.^m^5-^JSfflLTt»<fcl/>c ^rc. Al 30 

[0 0 9 8] fcfcU (:®st=r®i 

^^^tiLfctO, IgfbT i (^^» 
fc>'-hS2.VHi. ffiAmi^^nSo Sfc. SltSl 5 

?tij£i(«*^[T'JBEjc L/C . mm 1 5 ^Ogffi^&ffiftMa 
Kfb7;I/^^^Jgfi)t (IW LTfeJ;v^o 

[0 0 9 9] mz) it (m\^ n-msmr-tb^. 40 

(02) T't±^M*^?.!S:S«*m'iJAnILT|H]gP2 4^ 

[0 10 0] 4 07tt±llffi{c{i:/UXi:.->-h 

2 3AW^nTV^^„ yuXA'>-hli^7tffil 43b^ 

*g[5]14^»<1-^o y'JXi:^>'-h2 3fiX'J-xAtt 50 
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[0 1 0 1] SlTc. :/UXi.ffi2 3«^7taj|ffi^e:i±. 

S2 3iDHdlA^*^/Uwb2 1^3gjiLTmx.*V^J:o 
tc-rSt©Tfe§« clO&iSji/- h 2 2 h LTt± (S) 

So %«3x :/UXA2 StDiaflOe-y^ti 1 mmWT 
0. 2mmt:^±^C-rSo 

[0 10 2] fiTt*? 1 1 (y^'&m\<t%<Dm''m^m^, 

3) tc^-rcfc3tfg7t^7-3®j£«gtc)tei£i{g|33 l^fl? 

[0 10 3] mm^?. I i± (04) \zyrst:sio\mm 

3&5i,^{±. ra^m<D^tet!{K-y h 4 1 *^?.^fig^nSo 

7ttti!(F<v h 4 1 imm. 1 4(DSs^ts^ttfe§i^ 

[0 10 4] 4©g®fe5lHiS^>'^^-;l/2 1 

tm%,^\ 4rat-!E«Lfci/-h 2 2±t. 7iei£tSCg|3 3 

ffif{LTg^^-?^-.;l/2 1 ti^iJ^-r^T^^M^J'^^-t^S^tg 

[0 10 5] )tffigS{gi33 1 (03) ^^:5'^t-ck9^^:LE 
Dl l©3fi<^t±RtL<t±RgiI#^tc:^^<ffML. LE 
Dl l;^^?,|in/c{xEBti/h$<ffM-r^o S/c. )tMt!( 
g|5 3 l{±Xt-i7;9vX©J;3t^mi:ferc0^jiji, 

>;/h4 HiLED 1 Hi:jfiv>iic::5^:^t<. 

[0 10 6] m^mi ^(Dmmt^^i&m-^ti^ytii. ^ 

iOM^tc5^fS-r5/c46. *|g0jTi± (0 5) ic^^tHo 

imyt^i 4<Dmmicymm.^m cytrnh'-jh) 5 1 

^JgfiScLTl/^So 4*3, )ti£t!{gp#5 U± (04) T't 

[0 10 7] (0 5 (a) ) (Dmmm-cii.. m^m 1 4 

95 (L E Difif^) < ■Ti.o ^*5. 5 1 

I^M<^^^l±iioaii:-r-5o Sfc. (0 5 (b) ) tcs^ 

mii.i^t< u mmm a e D]S:m imm^^^-^ < t 
5. sfc (05 (a) ) tmmics it^mm(Dm^ii 
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CO 1 0 8] (16 (a) ) tiSI^Ml 5{Cjg|^il^^ 

^XrSmmicAl, Ag^H^»LTBfi)cLTt/^5 (S 

ltM5 1) o SI^M6 Ui^TtMi 4tcEjgJfM-r^ 

ffi, 7;l/^-":7A (Ai) fe^uMi. H (Ag) ^WM 10 

CO 1 0 9] (06 (b) ) limm.1 4(0p^^^fp^ 

CO 1 1 0] 41*356 2tcJfA-r57j<^5t/>{iy 
;Wcti7j<^{t:^h U'>A=&H^^iPLT*5$. PH^i 

0&.±13&.T. ?P.{i:»$L<« 1 0. 5J^±12. 
5J^Ti:LT«3<c iliOJ;d{c|fAt- 57j<S§t/^liy;U 30 

Co 1 1 1] Sfc (06) tfcV^T> 4t±;y'^ 

CO 1 12] ^*3, 1 6 {i:43V^TW5c!l 40 

Mg|5*^^Jgfi!cLT^3< i:iiA^»SLl>o Sfc, 1 4^^ 

CO 1 1 3] (HI) mic^^t^^mmmmmmtm^ 

CO 1 14] a^7<;^.;l/2 1 (il5liH^^^^{C-ri.fci60 
CB^:— h* (Optically compensated Bend Mode) 
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iS3ilS^(D0CBt-KSrca. 

3iT N?gB^g. $rc«s/^-7*^M^-rs A s vt- h\ 
eSil®l4?grB, v>T t «fc (.^ c i: « 

[0 115] iS^?5^if?SB^ (PDLC. P 

NLC. N-CAP). ECB (Electrically Contro 
lied Birefigence) F, SaSElR] (VA : Vertica 
llyAligned) ) F, EOC (Electrically-induce 
d Optical Compensation) t—F. IPSt— F, S 
TN^g^B, DAP^r— F^ ASM (Axial Symmetric 
Micro-Cell) ^- F^H ilA^T^S iili 

CO 1 1 6] S5^/^:?^;l/2 l(D^m.MM2 2 6*^0 CB 

(V) j.;(±±i 5 (V) i:J.Tt-r^cti}'i^^L\.\ $ 
fc. nm(Dmmii4o (hz) t^±ioo (hz) j^x 

[0 117] nytm^i i^m^i^xi-^'^x oiwio" 

^-lirT) iP.B^gMl e^mWlt?>o (08) tcfcV^T. 

8 1 mmm\^ mytm^ i i Ai^^^rmir-fti^^Tt^K 
1 4gp) T-sD, 8 2t±i±fiTgi! m^m^^i lii'^mm 
m-v-&^mytm \ 4gp) rs^o 
Co 1 18] i-Dommmmi^^^^-c^mii^a kdm 

[0 119] 

0. 0 7 S^Sz/S.^l. 6 (SfSS) 
[0 12 0] 

0. l^Sz/S.^O. 8 (^S6) 

s 2 / s ■ ofi^vjNj ^,^{^ a/J^^ < ^ d . ^!jf 

%illjH^^>&^:iT^So L*>U 0. QTbcfci^/h? 

[0121] (la 8 ) tc^-r <}; 9 tCji&iTgP 8 2 O&g^ 
®S_h*^?.T^^:)lr^^®I^-^iT^/^<o cco^SjtlwiRi? 

[0 12 2] -mmcm^^f^^ji^^^^^m. (mf*3) 
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CO 1 2 3] c(Di:oimftm=?i i<omm^^^-E 

[0 12 4] ^m^m^\^^n\t. l e d 1 1 jsa" 
So sfc. mTmmmm (mm, mm, w jcts 

CO 1 2 5] J-XTtiv 1^tc,^;):TgP8 2(ca@LTt5i0j^;& 
ff^o (08) © (b) ^ (c) (d) ^ (a) T-fe 
ht-^^^o tc.^&iTgB©^a{i®ffi hgl3UA>?>liffi-Fg|5D 
:^rR]{c^T5o o<oml^^73^^i]:6^?>mfc[a*'! (09) 20 

SSo Sfe. (19) tCfeU^T, A(D«EHA'«fe§B#SlJ 

CO 1 2 6] g^^'^^^;i/2 1 (Dm.mm2 3 h\<mmKm 

il*oTt/^?.c, ^Ofci?). /Vy^^-rhl 6 <Di^f4:;^"<fg 
TtbTV^ntf, a7S/U^;l/2 l©axU7AfM (M 

CO 1 2 7] m.mm.yr^f^^)\^2 1 liiaiitTcrtfciii^r 30 

-i5?%*^t*^^TVKo (09) C43V^T. S^-'^^;!/ 

yi^y-^^m^tLrcommh'yyi^y^^z 4 \ (TF 
T) ;&>d-y$-ti:;SttE (:^->ttE) AWSn. lO^" 

©r^ (1 7U'-i.feL<{i 1 7>c-;l'K) (i^^t^n 

40 

CO 1 2 8] mm^icm^Bimmicmjit^musnr 

Hli©iZ-^±'3B#PtS{±^2 5-4 Oms e cT'fe^o OC 
Bt-Fr't±2~5ms e cTfe?.., C ©it ■fe± D BtFiS 

CO 1 2 9] *^B^Tt±C«®ii^^{b«.^©ai55)-l4/^ 50 
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hermit -7^. ^^t-3i3i^*^'Bif,jii§ 

Co ISO] (09) T't0J8A^*j;^lc. (09 
(a) ) «)miT-t±lJftA^»tiASnTV^§iSS cfcDT 

46, A<Dg|5^t±mii^g1itt«lT'fe^o 
CO 1 3 1] (09 (a) ) ^ (09 (b) ) -» 

(09 (c) ) ^ (09 (d) ) (09 (a) ) -> 

(09 (b) ) i:<'9*^^$n^o i/^-fnt, H^tffi 

M<DA-y>7^^'h 1 4;b^-i±f'j;T1-?.o ^©/fc46m5fM« 

CO 1 3 2] ^*5. (0 9) (C^oI/^TjS ScD-rCT'Dgl? 
^(DJ^-j^'y^h^mi (AOgP^^-) ^-^^ilL/iA^ 

i\ src. A0)gp^>ti7?^tc]ircLTt^^<2:v^gtt*<. 

1 0%^:HT'fe<fcl/^ 

CO 1 33] ^^y^^-rh«A©gl3^©^5iT/^^i:, m 
S^^/U>;^2 i(Dfflffi;&»^*^^§Ji^ (»#mJSffl) 

OH zSfctie OH zT'feSo LA^L. 5 0Hz~6 0 

So <l(Di:^, »#m^m7 OH zJ-;^±l 8 OH z 
J-:4Ti:-r5iii:*WSH.\ 'I'T'fe 8 0 H zJ.:i± l 5 0 

CO 1 3 4] uCDJ;9tC7U-y;?3A'!fg^-r-5«Da. WlWb 

^ffiin Lfcmii: OST? [^>]#^4^c cJ; t) > v>t±^^ -y ^ 
7^ h£Ojf5*T^SBi:?grBg^^^^'.;b2 1 o»t^^|W|flg 
i:(D-rmi:<fc«3, «#mj^flB0 1/2<Dii?S^A'«£P. 
t>nSfc46i:%^^n§o »^gl^)S^A^5 0 

H zT'fentf 2 5H z, 6 OH zTSntf 3 OH zOfiic 
5>;6^S?.t)tiSo iI<D&i<i;&iJ^Lfct<D^ (011) 



(16) 

29 

ic^st. (011) (D^'^yimm^mm^ f t ltu^ 

[0 1 3 5] OS 13. (011) (D^^'7y\t^.^nmt 
f®2^) ^^fi:$-&fcB#;&^LTv>§o «t-^e.ot 

A-^;»vt<^.i;P,n§Bt^l. OtiiMlgfkLTV^^o 
[0 13 6] (0 1 1) cD^"^7cfcD 1 OH z 
^ji^fi2 0Hz) ©i:^. lO 
CP.n?>= LA^L. -5?)0^t±3 OHzifi^-^-iljite'^^ 
^<^5o 4 OH zT?Ji{5{^. ■5 5)Ot^.^i:S<* 

zJ^i±. $f$L<li8 OH zLX±fc-rSilfc*^ffSL 

h\ 9 0 H z i:i±ttrni^^X'^^o 
[0 13 7] ±PItDiiMm«^^/'^t-;l/©|gii!i|5]SS©5!L 

mmm^j^-^-^n^o 6 0Hz«3fgoi sohz o 

A U^;l/T'{±^nJW±0 4 fgjife^^lt:-^* < ^V^*\ 

SL<a7 5Hz(D2{g01 5 OH zJ^Tilf'^ttrfe 

{i6 0Hz©2{g©l OOHzfe^V^til 2 0HzJJiT 

il03 2ft^AWSLi/\ oSt), 50HzX2 = 100H 
z. 60HzX2 = 120Hz. SSl/H± 7 5 H z X 2 
= 1 5 OH z il^^^-g-A>^l^T'S55o Z.(OZLiltS^ 
5), a5^/U^;l/©»tmx.iiS{iam^ (tJf*^) to 2 

[0 13 8] (01 0) a. immcom.^mm(omwm 30 

]mktymi£^mwt^f-YY7'<^^ \ 0 1 fej;t>\ 
v-T.immz.nimn^-^mn-t^v-T. k^-i'a 1 0 

2A^^KSnTl>^o ilOK^^^U 0 1 , 102{±K 
^-r/^3y ha-^ 1 0 3tcj:DfflP$n^o OS o> 
Z(DY^-('^^yVU-y 1 0 3(cJ;t3^^^^^-;l/2 1 

<D«^^xiiP3b^f&jffl]^n§6- - - ■ - - 

/ nXV^^o LED F^-TAl 0 4tt-'^y^7-rh3:/h 40 
1 D-v 1 0 5tcj;»3»?n5o LfcA^oT, /^yi'^ / 

[0140]' /^y ^ h :3 y h p— ^ l 0 5 i: K^-l" 
0 3 M^fi^MSHlieS 1 0 6(cj:0 

[0 14 1] W±©J;9t|^S8ft-rs<ii:{cJ:0. 
A^.;l/2 1 OH^SS^^ii 1 0 7^C^±®Iiii3P'^^D^^^^ 
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^ o fc i: ^ If / y =1 y tf i - ^ i?)^^^ 

[0 14 2] #±ii^^^-rs^^. fci^^if. imm 

<Da^gS^'' ^- V n y If - ;5? O - h L T 
^ffl-r^tf^ti, /^-y^^-ThPyhP-^l 0 5>&$iJ 

[014 3] il©ll±iii^St-K<!;J±. (0 9) TSi 

aS^/'^^;l/2 1 ^»t3b>;i§SSSteJtlSLT. /^•y^'^ 
^'M 6®^fl-iiS3^2m±ti:t-So fcfcU 6^ 

•9feji<-r5c ffSb<ti»tmjiS!oi. 5m± 
1 2 fgOTJcr § o ? 5. Kjff $ L < a 2 t^\;kh 6 fgJ-;iT 

[0 14 4] CO^. (0 8) T-SifJ§L/c»lHa5^BfO 

j#iTgP8 2 }L^^^Si%l^ 1 <hoSiJ^i±^-tc-r^. ^^fb 
^£U LEDO^,*TSSB^^fk5-&5i:. LEDOjSflT 

tc^-r s ^r^* H J: 0 . iB® cDjggA^^fb-r s 

feS©T\ LED'\©Pnlra«}5S*^?SilSS-(±5a-+P" 

F>&« ^TLfznx^ mm.^^ -y F 7 -y 1 5 cfc 
S ^-r ^ n =1 y t! a- ^ to V 7 F X 7 J: 0 g^ti:^ 

CO 1 4 5] jSfl'ja^*ji<-rnt±\ /^y^^^F 1 e 

A>y^^i'FtD^,Mia«g*;^3ite:-rntf, 7U'y* 

Co 1 4 6] (09) ©j; 5 ^ililiig^ t-Fi;, :5feJn 
IMB^ Lfefl±ilg5^t- F«a-+f z-f -y ^ 1 0 8 J: 

Sfc, 7U-APBl©il^x-i5?;&igg1-;Siii:tCcfc*3, 

nt- F{ci-^^A^ii«A\ mmm^-im^- Ft-r 

S:'3*WA^^gilWte^JSL, X^'-y^l 0 S^V^" 
^nziyifi-^r (0,TxW mhm^^7L^i.^\z.m 
fig LTfei^T t J; i/\ i!iiiig^*^§*^<D^^tliti ^ U 7 1" 
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[0 14 7] sfc. -^m?m±m^Mm^mf^Lrj:i^ 

8 2 (Dmm^'p^s < -rtii^ <t v\ c nafiTt^? 1 1 
v-r ^ p 3 > tf n - (7) -^-am^&fijffl 

g^E L fc/ ^- V 3 y i - ^ if ^-:g^r^Mffl L 
^U^Bfti. giSWtC/^-y^^^ h 1 60ttjlg^^7T?> 10 

[0 14 8] (01) (DmrnmimftWi 1 4 ©Msigtcfg 

fiKtcKSfS t ©T'«^ < , (012) ic^^ti: =b \z.m 
(01 2) Ol 1 a ^ 1 1 d^lOM^®j:9t^. 5 

t/Hcai^s 1 4 oDSWffitdjtTtii? 1 1 ^ffig-r 5 h ct 

[0 14 9] (012) ©^fiScTtt. f^Tt^? 1 1 iS^m 20 
0^^^tP.nTV^^V^^7t1Sl 4®£>^!^{C{iA/4fe 
(A/4 7^';l/A) 1 2 l3b^^i30lj-5nTV^5o S 

a^tlTV^^o il©A/4<DAi:{±^)t^^ 1 1A^%4 
•r^iiSS (nm) L < ttSSS^i^DiSS (nm) 

A = 5 5 0 nmTfe^o Lfc^^oT. A 
/ 4 hlii^HO&S A OBg 1 / 4 (DfifflMt L < (i^ 

[0 15 0] A/4«l 2 ncAI*Lrc7t{iSI«fll5 1 

bT'Sl^^n, si;A/4S*^e,tiii<tLT«jt^si 4{i: so 
xmt^o ^<Dm. xMit(om^\tQo^ (deg. ) 

[0 15 1] ^mmmm^scDmmicim^yj^cDm^- 
mytcosi-^mr^. 012) ojc^tii^^iHiite^ 

2 l^JijS-r?.fi7^fi!t^cDSfiJ*^^<^§o Lfc^^o 40 
[0 15 2] ttt^iKiHarS:^)^ (09 9) 

8 7 1 fgTt^? 1 1 (oimmmKWMLxi^ii 
v^o #7t«i 4{c{iPii^feL<{is<i7t<o-:^®ii)t 

^^©*^3b^AI>fU A/4tel 2 l®{tfflL^(/\ ^tfiJ 
[0 1 5 3] |g)t^?l 1 tLTOafeL ED (light 50 
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emitting diode) 1 U±Sffi{b¥ (ft) A^GaNI^W 
feLEDtD^-y:/SffitcYAG (^ >v h U A • T;V5 

LTV^?.o ^Offi. fiSmX^ (ffi) Zn S 

[0 15 4] **3. ^3^^?fcLTafeLEDti:|5SS-r 
S ® T'ti* < . i: ^ 7 Y F i/-- !r >"> ;b^C 
lijfi>&S^-r§^^t±. R. G, Bft)^©LED^10 

$rct±?ii!((DL ED*ffll.^n^f src. r, g, b 

tOL ED^®M$>?)l^t±M?iJtcSSSL. clcDSOtDLE 

'>^/WCJi^*T^^^§m^T't,J;v\ iitoi^^ti. led 

So S/c:^ R, G, B(D3MfeOLED;&P0ftCfS7t* 

[0 15 5] \;i±.(om&m^mim\ 4r^^g^ssit 
s (xt±. iiTtMi 5) ^Mt^mmx'h-otci:i\ en 

t;:PIS-r§t©T«^< (013) \Z7r.t^o^z-^(D 

mmii 4^fflv^rct(DTt<fei/^o JiT^SM 

5 ^JgfiK LT t ci; C i: ti W 9 S T' t * V ^ 

[0 15 6] (01 3) tcfcv^T. m%WL \ ^ommz 

LED7U1' 1 2)bW$/c:tiffM^nTl/>So LED 
1 2l±LED«?A^a^«ti:ffM$nTl/>5o ^ 
<DL E D^^ti LED F^-T^^tcJ; DiSiTfiH^^^g^ 

^i!]-r§. (0 9) (D^TT^hft^-^mre 

t§o rcfcu (01 3) x^trnmi bts^r^^^tc^. 

if ^ LT t L E D 11? 1 2 jfi«|*^H^S < . ^^^t^^ < 

[0 15 7] CKD^Mtcm-rS^cii. (0 4) til^t 
F >y h 4 1 ^JBfigS fcttSEfi (0 5) tC^x-T 

[0158] :&*5, (013) tC*3l^T, L E D 1 1 
^Moffiti: LT^*T-rnt±\ (01) 
v-f M 6<DEili:^i£^ll?lT'tSo (013) 

xmmi^rcn ^ tc^t l e d 1 1 ^li^^^a l, z. o^s 

)^«^^g^/U>;l/2 i(Dil^ffitA^^)i^i:l5]^^i;f3 

(09) \zmt-hm^^mtiri{i. mm& \ A<Dm<jy 

tc. LEDTb^ 1 2ttfifet[5lJ|-r§fe©T'tt*<, 
R, G, B©L EDA^TU-rttteiffM^n/ctC-et cfc 
l/^o ^Ofa, fifeOfg^fe^^tCR, G. B(Dtl^-y^ 

[0 15 9] &.±commmii&&L e 1 1 ^m^xmyt 
m^mmt^tLfctK !inicm^r^i,cDxiirj:<,^ 
(016) icTiktiioicm^om^mi 4 1 fciiffl-rs 
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(1*) (D^^ymm^mtm'f \ \ ^LTSi/^Tfej; 

[0 16 0] (01 6 (a) ) Tti^Tt^l 4 1^2* 
St.^JT^-li^o (HI 4 (b) ) im^mi M^iA 10 

y 141a^l41b->141c-^141d^l41 
^^}Lm>!Km-S:'^'^. Sfcl 4 1 a. 14 1 b®ffi 
14 1c, 141 di:®iiST'3£Stc^5'J:T^-&So ^ 

®f4®^?iT73?4 LT 1 4 1 a t 1 4 1 c (Offli;. 1 4 
1 b ^ 1 4 1 d ^©ffi-e3i5{CiiSff*-a:Tfec!:l\ J-X± 

©TOi(lll) (06) (012) (013)<D^ffi 

[0 16 1] J.;^±Oc!;^(i: (0 i 6) o^ffif-t (H 

8 ) <J^§Si-nmt%mt TctiL. (016 20 
(a) ) l±2^fiJT'feO. (0 8 (b) ) l4 4^W-fe 

h^^sii^m^mmx'^^o (01 s) r-is^tsi 

[0 1 6 2] $fc. ®}teWl 4 l^fflV^T. (013) 

i6tcf±. (014) (0(i'h<«fig-rnffci:v\ 

[0 1 6 3] *43. m.im 1 4 1 l±}^^gi73S<k *) 30 
5^^li^L^-rv^A^5>l?fe5. MTte'gl 4 1<D0J§? 

S^^^tHL. /^y^^^'h 1 6<Di^g^^MT-t§c 
[0 16 4] $fc. S7tS«-gl3>&g^/U-.;I/2 1 ©Bift 

;-ch^{f. (01) ICfeU^T, @?tSl 4 c. 14d© 

{iffl{c^a-r5«5^^u^;u2 1 (0^ii:r) amimm 

SU^^^. 3g)1£«l 4 c, 14 dffi£D^7t«J;0tB^§ 40 

[0 16 5] (01 4) ^Ct3^^T. ^)^^1 4 u±/^;b 
Xt-^?fe?)l/HiD Ct-^ 1 4 3 i:igi^$nTl/>So 
Mt^W 1 4 1 ti^io^lfS 1 4 3 i: 1 4 3 J; 

O0gT't?.J;9{c^fiK^nTt^So ^fc, :^7t^i 4 

1 «®)t« 1 4 <DX>y i^astcEB^ nri/^So 

[0 16 6] ®^^1 4« (01 5) C^-Tcfc^t. ^ 
©Sffitm^i 4 6*^ffM?nTV>5o S/c, ^-Y-tr 
yx4^t)ta:iMgP 1 4 5*'«®fig^nTl/^i.o $fc. 
Si 4*^EH^tlfcffi®{PiJtCt±Ag$)Sl/H4A 1*^^* 50 
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gi5 1 4 5 t>^ikm-^^rz.%mmii < . mmi 1 4 tcx 

[0 16 7] ^T^Wl 4 U±t-^5?-l 4 3tj:i9 0S 

^^§0 mytm 1 4 Hi 1 i5is-r-5c:i:ic7ttiii*gi5 1 4 

3) tcS^1-i^tCiSmi5 8 2 (A) ^±T73^t<:^i{l$ 
[0 16 8]ft4b\ (01 4) tCfet^T. :^7tmi 4 1 
1 4 1 LTfet. ^oniigPt^Tl^tHMgP 1 

4 5^^i-§nfi^Ba«u 1 4 3T' 

|5]g^-&Tt<tl\ f rctUlifgpi 4 5lC|^ (R) . 
(G) , W (B) l?<D;?Jv-7^';l/^^}15fi!cU (01 

18 (b) ) Ic^^-Ti^tilR, G, BOf§)ie{4@^SS 

Lrc(Dhnm(D^h^-mx-^^o ^/c. it)tmi 45 

[0 1 6 9] ^43. (014) (01 6) #Tt±. 

^1 4 Y\mmL \ Aox-yi/m^L-mmmt^tL 

tct\ iinji:|lS-rSfe£OT't±*<. (012 2) tC^x 
■r<fc5ti:|tg(*(0M)t@i 4 i3grBHBLTtii\ ;io 

[0 17 0] (0 1 2 2 (a) ) 4Cix-y 
iym^3^o:>m%m \ 4 i^BHSLTv^^o M)t@i 4 

1 RtiSfe^gTt^DM^tST-SO. MTtei 4 1 Gtt^fe 
fl)t'DM7t©TSi.o $/c. M^Sl 4 1 BtiWfefg)^ 
©MT^gTS-So M3^g 1 4 1 O'ir-;^ 1 2 2 HCcfe >3 

[0 17 1] -^-Xl 2 2 KDRffitCliA Ife^l^liA 

g*^e.=9:55itJi5 i^^ffM^nri^s^ Sfc. (01 
22 (b) ) tc^-rJ;9tcSI^M5 1 i:mSi 4 ir^ 
tCTtifSUSag 1 7 1 >&jfMLTtJ;v\ iicDcfc^tc^- 

X 1 2 2 1 ^tC^I^^S 1 *3cfcr>'7ti{a^i@i 1 7 1 ^fg 

fi)t-r5cttci;o^)tgi 4 i^^e.Mt^tifc^tA'^siif 
tcM^s'D^t/x ^)tffii AJrcmx cxii) ^n-So 

[0 17 2] (01 2 2 (a) ) ttfel^T, ^)tWl 4 
1 R, 1 4 1 G, 1 4 I BUy-f—JlY^'y—^yi/^jV 

SSl>«2*^|SjBt{i:ji^ff^-&Tt<fcl\ 3*[^Bt{i:;S 

So $fc. 2*[5]B#T'fentflIfeOPt5r^fe.t^So S 

/c. ^m@i 4 1 o?si§^^ft$ myt&i 4 
tcx;'j^ns)ie©fesig^*j®i (^s) -e^So m^m 

1 4 1 3*tcPI^f 5 t«DT't±^ < . (0122 
(b) ) OJ;3tC4*J.:^±Tt<fcl\ $fc. 2*T'tJ; 

[0 1 7 3] fgTtfe^R, G, BtcPI^StlStOT-a 
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(012 2 (b) ) 4CD]^4Sti: 
[0 17 4] ^*3, (^122 (b) ) X'lm^'S 1 4 

iwfisfe (w) fi^-rso Lfcti^^r. ^^nmomm 

1 4 1 W^:t>:^7$-a::5o gS^>'U-;P7b^ty ^p©Jf 10 
mytm 1 4 1 R, 1 4 1 G. 14 1 B^7-r-;i/ 

[0 17 5] &L±ommmiim^iSL(D-ii^^^^\.^im 

WcMt^Wi 4 1 J^ESLfcfetOT'feofcjb^ utile 

i5SS'r§feo-pii^<, (012 1) {c^-ri^{c#4^ 

g|3tc^7l£W;g:EeLTfej:v>o (0121) ItR, 

G, B, vj(Df^yt^nomytm^^i^t-Dm^^^tL 

)thLTfec!:V^= Sfc. 2*^G^7t. R. B^&l^-f 20 

[0 17 6] t^±<D^ifSflflJ{4R. G. B. W^^^fi^^ 

Tti^<, (0117) K^-r<fc"5tCR, G, B^)le® 
LEDl 1 ^^3i)tSl 4tcSHMLTfeJ;V\ Sfc, 

(01 18 (a) ) ®j:^(CR. G. B, WISt^OLE 
D 1 l>&ffli.>Ttckl/\ Sfc. (01 3) tl^I^tc (0 
1 1 8) iCTTst^dlcR, G. Bh^h^li. R. G, 
B, W^®^fe©LEDl l^Tly^mcB^tL<li 
IBBLTfecfcO^ 30 

[0 17 7]Sfc. R. G, B, W^i:©LED^?i: 
MTtSfe 5 U^f4 E L ||?% if ©ffiO^Tt^? i: ^igffi L 

m^m 1 4 ox <y iy'mcmyt'^^m.m #7ts 1 4 is 

tc^M^-^iTL ED^?;SriEe-r?.*i/S, 2@7tKi 4 0 
SffitcE L/^-y^/^-l-h (0^-tt-r) >&@HBL. 
?.V^{i:ft|ilE L^Vy ^^-Y h i:@7tWt L E DM^^ 

[0 1 7 8] **3, u±imitmi 4mim^m'?i 40 
1.14 im^mi^^r. yt^xmi£-^^mmr'$>-Drco 

L (xU^ hP;I/^^.-y-tyX) IC^^15^ (EL/Vy 
^^^h) -hmyrs-Sti^. (0 1) «@7tffil 4(DA^t) 
t)t^gS5{(DE L^fflt\ iin^/^y^^i' hii-rSlifiE 
T'fe^o EL ( 1 4 a~ 1 4 e i:#^5) ^)ll^^.^iT^ 

^^Ltic^*). ma) (D^m^m^mmx^^, -D 
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(m tmmLxi^^mytm^^m (PEo^^f) Ttj; 
i^. ^(om. mmi ctct^^f. m^mm (d^^^^ 

[0 17 9] safg7te§y^Dto^fflv^§ii)3Sit±. 
(01 7) rj^Ecommi^mummt^ctt/^X't^ct 

[0 18 0] u±cDmmmim^^i A(Dmc^m.^ 

1 1 ;&BHS$fct4ffML/c«fi)cTfe^o (01 7) <Dli 

iStiaiT^^s 1 4 (Dmmicmytm^ 1 1 ^lEHLfciifiK-p 

S^o *1b\ (01 7 (b) ) t± (01 7 (a) ) (Da 

a' mx-(Dmmmxh^. 

[0181] mytwi. 1 4 (DKffitcti L E D 1 1 ^mxr 

?>nifm^-&tlX\,^?>o L E D 1 114 (0 1 8) tC^f 

csn, -mmx-sti?>tmmh^^^imi&^rix\.^ 

[0 18 2] Sfc, L E D 1 1 COt^=?mm 1 7 3 

^mi 8 2T-si!$nTv^5o mti^^^'-^i 7214 a 

1 t>L<^4AgTffM^tlT^/^5o ^Ofc46. ^)^*g 1 
4 0s®ti:BHS^nfeSI*Mi:bTtjitg-r5o ^<Dfc 
46, «)telSl 4<Dg®tOilffitC3b^O, fii^'j-rtS^^^V^ 

j;5tcffM$nTi/>5<, LED I natc(Dmm^^^- 

y 1 7 2 a (IE® .17 2b (^S) ic^ ^Mmm^. 
KihM) ^m^LXis<!lti^m^Li\ 

[0 18 3] 5:43. mmf'i^-y 1 7 zimmun ( i 

TOII) T'Jg0cLTt<fcV\ ^(Di^li (01 7 
( b ) ) t^-r j: 9 tc^^^S 1 4 ©»ffl{cR|>rv'- h 1 
5^BHM-rSo Sfc, »3^<S1 4lCii@LED5^«yy^ 

m±mmMLxi>j;:i\ src. ledi icot^him® 
ici^yx^mmL. mytmm^i>r^^xi,^\.\ 
[0 18 4] m^m^ 1 1 7 1 ^y>LT® 

)t^? 1 1 (DfeA53b^^ < * "3 , i^-rsmm^no n t 
*^T'^So 35:*3, (012 3) (omm^mmx^^nt 

[0 18 5] f^^m^it'y-Cyz'tich^iHm^'y-f 

y^ticmi-^-^^o fct^lf. (01 7) cOAtDSEH 
<Df§7t^?l 1 aiS^^.^t^t. ^JKKBD^mcO^fm 

TI/^<„ ^(Di^^lz.mmt^^tleXK> (08) (0 

9) (Dm^iim c^Mm) ^mmxt?>o 

[0 18 6] m^m 1 4 ©JtffiMffitctiffitSrv^- h 2 2 
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1 oyTG:mmmtm<^j:^(DT. mi 9) ^CTrstxo 
ic^i&mms 1 ^m&t^o «sstgP3 1 im^mi 4 

h 2 2 mic^mmim^i.rz^ri.xi\ ^kmrn 
h 2 2±(c^ i^icyt^iimz-&^fcii>(DmM^3 

[0 18 7] e/-h 2 2(DytmMmiai-fUXLi/-h 

2 3 u XAiK^-)tji$fc{±^^«i;&iafi-rn 

^*3. (0 2) i:[pl^tc»7^Si 4tcES^'J 
XA^Jffi£LTtc!:V^o :/'JXJU>'- h 2 3^fflV^§il 10 

[0 18 8] mmmm 1 6A^p.©)t©miq]tt«:!K< lt 

1 1) tc^-Tck^tc, v-r^Pl^^XTW (v-Y^a 

[0 18 9] v^^PuyXTb-r 1 1 1 2i±mmm^s 

Xi 8 6) m^ii'iLsnxi^^o v-r^pu^xi seii 20 
a«;y~^x (1*) t>mmbr\.^^^tym^mc^-:> 

[0 19 0] CfD^-a-ti-^i'^'^DUyXTW 1112 

£D^ffit±¥®«^^^o $f'^ :^-Apy (^) S^l/Hi 

^tD{tfi. mmmsmm^mi^-'^t^m^tLx^ 

[0 19 1] V-f^PUyXTWl 8 3{4<Sfl§>'-H 

yX7u-f 1 1 1 2iD^ffiKtt, s.mf>f]±m^B^-r^ 

[0 19 2] S/c. »7tSl 4 07^mi^ffi{C-V'i'^Pl/ 

yX7b^ (x-^^puyx-y-h) ;&iEBL, A^o. 
-7^ ^ p u yXo^.-i^^^iiiD^-tt ^ c J; 0 

[0193] (11 9) {ilfeOLED 1 m^VhU 40 
>;/^^X:yc{^:E®bfc||ffi0IJT'fe5A^ m20)(0^o 
ic 1 0£Dv h U -y^X^^c^feOfSTt^? 1 1 *EB* 

[0 19 4] (0 2 0) T'ti. (1 1 G) , ^fe 
(1 1 G) . »fe (1 1 B) . fcj;t>'200afe (1 1 
W) ©LED 1 l^EgLTV^So (012 2)#Tii 

g3^A^Wl/2 1 ^ffll/^i)li^t4afeOL E D 1 1 ^iSfr 50 
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m\ 4CD^^^<D-&Mm^smcmmt^iitt>^x^ 

[0 19 5] Sfc, 7Y-;bFS/-':r>v/-v;l/7ai\:tcPS 
^•r§tO)T'«%<. ir<^BfP^{i:R. G, B03LED 

[0 19 6] (0 2 0) T-tiJiT^S (£l>t^) 1 ST-ra 
t(DTti^<. (02 1) tc^-rJ:^t-A:^ff^^^0ffiO 
#v h >J -y ^X^D'4'.L^gP*^?.Ji2g|3ST■^DSgliA^"i^-.!l 

CO 1 9 7] &.±(ommmii. m^rni 4(DKMtcL e 
D 1 im^^mLrcmmxh-Dfco (01 1 2) ©d;^ 
iiimytm 1 4 icmytm 1 4 1 ;&si6iAA.T-fc m^e 

ISl 4ti:ai65Aty^BgiiLTt4 (0113 (a) ) t:^ 
-Tck^tc^T^ISi 4tr?Xi 1 3 i;&ffML. l:©?^:i 1 

3 1 tc^)tw 1 4 1 ArsiifiScAW^^n^o 
[0 1 9 8] Tv: 1 13 1 fHiat. m^w 1 4 1 ^m^^ 

SmtLX. 3&5W4®^W1 4 1«DJ?SA5®^5V^ 

^Mi 2 6^^mt^cttm^Li\ co^ctit (0 

1 1 3 (b) (c) ) iz-D\.^xi.mmx$)^^ 

[0 19 9] sfc. (0113 (b) ) imm<Dm^m 

(14a. 14b, 14c ) ^ffll^/c^ifiScTS 

So »)teffil 4©MC<{£* (1 13 1) J&ffMLT 
l^So Sfc. ^)t1Sl 4£DKffitCt±Jg|^1fil S^SESL 

[0 2 0 0] (01 1 3 (c) ) a. ^»)^S1 4iD- 

i£. fct^ii. mytmi 4 1 htrnmLrcmm^mi 

4 b®^i&M0J1-5o Lfct^^X. ^m^^l 4^figiJ 

[0 2 0 1]^fe, (0112) (01 1 3) ICfet,^ 
T. m^mi Hcitm 1 3 l^EfiicL. CC05\1 1 3 

nicm^t?>t(OXlif3: < , 1 005^ 1 1 3 He R , 
G, B, W:feH(DfS)tfe£D^)tW^E@LTtc}:<. S 
fclOC0?Xl 1 3 HC^ISjOIWlfeO^Ttm^BdBLTt 
<tU\ $;rc, (0112) {CiJU^T, ^)^gl 4 1 
Rmyt. 1 4 1 b^grG^Tt. 1 4 1 c^B|g)ti:LTt 
<J;u^ui:l±i^-5ST't,*i/^ **5. 4 1©BH« 

HMtt (3&S1) ~ (SIS4) tDra^*^^{H@ffl?n 

So $fc, L ED tm^mrsE. mm(omftm=f^&^ 
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[0 2 0 2] tsts. m^w. 1 4 imm^im^-^ti^i. 

[0 2 0 3] ]hm(Dm^\^yi-Pr i:g5^/U^;l/2 i 

[0 2 0 4] ^7uic-Dh^riim^sf^^^)icomm\^yi- lo 

1/P = n/Pd-1/P, (m^7) 

Pr/P. = 2/ (2n+l) (^^8) 

L/cA^oT. (iSli^S) =&?S/c-rJ:3tP./P. 

ffl(D 8 0 %i:Ji± 1 2 0 %aT£DiBH-e$.ntf ^ffl±i-^^ 

[0 2 0 5] g^/^^^;l/2 Uia^®fc®^fflv>§i:i: 20 
A^T'#?.o (09) T'Si0^Lfcci:3{i:il)iiiS5^;&^«^h 

^^tcli, lS5^?^tSl?gHl.^- K, E C B ^- K, T N 
[0 2 0 6] iHT. *fgB^0^^/U-;b*Jj;tf\ *fg0i5 
§0 (0 2 2) tt2^|gB^©gS/^^.;l/©IttB^0T?fe^<. 

10 2 0 7:1 ii\Pimm 2 2iciiti[pimm2 2 5mm so 

fgLfc, IPS (In Plane Switching) ^r-F©^-&{± 
it^S/b^SV^OT'Jg^ Lift < T <fcl/^ 

[0 2 0 8] 71^^8152 2 1 tax^>y^>^* 
(0^xW thrommh'yyi^x^. mmtL 
r<Dmmnm2 3o. m^m2 2 8mmmt^tiri^ 

[0 2 0 9] M\^mm2 2 2 i:7 WSS2 2 1 
rsl^Rif ^-frSo JSii® 2 2 6 i: LT, T Njg^B. S 

TN» ^mmm^^, &^mmm^B, ^T^ht^xm 40 

[0 2 10] PDfgHl«i^ilLTli:?^Vx-l'-y^igH^B. 
X ^ 7^ ^ ^ ?Sh^p. n UXt U fiB^HAW^ L < . 

[0 2 1 1] ^fe. 5t{c^<fc?gH^B*^*^<Do^. mnyt 
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^^h^>^, ^p;V3^cD^-.vx'r>y^ffiB'B*WSL 

[0 2 12] mmttntLTimmrjifs^j-^—hm^b 

mmmm^ j: o Ta^sfb-r ^ 7 ^ u / v-, 7 
*PD?gB^BM2 2 6^{t^r'#, m^m\:i>^m<iif 

[0 2 13] sfe. HufH?gH^B$jm, n^mmm no 

1. 4 9*^5)1. 5 4(Dfe<D^fflV>5J:i:*^;iiDSL 

<. *T'fe. -^^tSiff^noAM. 50*^5)1. 530 

0. 2 0J.;^±o. 3 0i:iycoi.(Dt^^h^^ctmj^ 

Lh\ no. Ant^±^<rj::^tmm. B^ttA^SK ^ 
no. AnAVJsJttntfBSi. if yttttt J; < ^S; 5 
iijSL1f14*Mfi<ft*3. ^^x^iyF^XF^^+^i-T'JS: 

[0 2 14] J^±(Diii:*3j;t>WtOlSm*>?>, PD?g 

B^B®?gB^HM3i^cDii^M*4^ LT. n^mmmnot^ i . 

50:6^5.1. 5 3. A^O. An:^3"!0. 20J-:^±0. 30 
L T 7 >y § %mt'^k7 ^ U fflt ^ 

[0 2 1 5] mmifimm\:LTd^(Dmm^n, 
5= m^m2 2 6icm^ts^mi]atnrcmim^B^^ m 

^2 2 6«7t3Sj§mii:^§o mmmn.tn.tcomm 

i)^±^\.^tm^Bm2 2 6(c«l±;&Wi!]pLTt7r^tc?g|| 

Ji2 2 6*Mmit^p.-r\ g^xSjttiffiT-r^o s 

#f*n,i:noil©afif*ll{±0. U:^F>3*^iff S L < . ^ 
[0 2 16] P Dm^BM 2 2 6 <0?SB^BtJi|!4<DfiJ^« 4 

omm%~9 5mm%mmt>^j:<. iff^L<ii.6omm 

%~9 0fia%gJt*^,tV>o 4 0S*%J-:^TT'feSfc?g 
%U±i:=8:5 i:]i^^?i:fSB^B*^±T 2«jcffi^g|-r-5il 

[0 2 17] pummtoymwi^ m^.iit) ©¥i^ 

i^TLSli, 0. 5/imU±3. 0 /imaTt<:-r5ili:A"i 
$f S Lt/\ cfiT't,. 0. 8 /i mli(± 1 . 6 /x mtiTA^I? 

« p d?Sb^b^^^^^;i/ 2 1 if^mt^ytt,mm& 



41 

[0 2 18] ^mni^\^^r>-^^^^nm (.PDm^m) 

fc. !t#il^4-5 4 3 9 0^i^fB<DJ:3(c^B^BBI3i:.i«; 
^mm^^t?>i>(0. 1^1^¥3-5 2 8 4 S^^^CDck 

fe© (NCAP) t-^tJo r^B^sSfcti^BgH 

-r sliii. <^m¥ 1 1-2 4 9 1 7 5 ^'j^m. e 20 

-3 4 7 7 6 S^^lfitSSo cn&tPDjSal^iq^ 

$fc. WL^u^^^m\^-^^. fsrHffi3 5 3tc^Bi5K 

[0 2 1 9] OS PDrnMitimmmmMMif^^ 
uyt^m. mm.mi.L<immmm^m<t-SE^^^ so 

[0220] P D^SSfc^jU^T. S]iim{c{i?gSfg<D¥ 

ogD, iii«tt<itcfflE;&E|]i[)pt-i.i:, Hi 
S<DSiJai;b^S-r. "^mMiLfs.^. ^^!fOic'^^(r>^^m.=^- 

So 40 

[0 2 2 1] li-^lHi±®¥l^fii?tl^if^SJS:^-^S 

[0222] •7X^*ffll^TA^.;Wc%ir(.^;&Batt-r;g, 

mt-k.^<f&'o. ^>/^t/h^<*So imwkw^a^^h 
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tS{SL#ttt±fiT-r S . nrM7tTi±¥i^l4? S 0. 5 /i 
mJ-:^±2. 0 /imJ.:^TOSEHAUl/\ $?)tcff$L<t± 
0. 7/xmJ;(J:l. 5 /x mJ.:^TtDlEH*M-Z?SSo 

[0 2 2 3] mm(Di\^^L:th^^^iv^^-}i^(D^\^^c:t 
(Dvmm^'mitti'etio. i~o. s/im^^sj;^ 

[0 2 2 4] PDffiB^BlOffM7aSi:LTt±. 2«[<Da 

fern.. m(o-i3(r>mm'W^-^^fc^. EEL, wmu 

[0 2 2 5] s/c. m^(DAiicu^mm^ti-)V^t- 

■tt, ?gB^BfiSt^t^ll^5i-^ffi^^-rS7?SA^SSo s 
ST^atfeSo 

[0 2 2 6] ^offi. *fi0^£O^gB^Bg^^^U^;^£D7^^ii 
mit 1 a3i©7t^pg{-Pi^5nst>«D-z:Hi^< , p d 
m^mM t T Nfgrsiss iHi3iiim?gH^BS^ if^^isio 
iT-)te^ps*«^ns*,<oTtcfci/^o src, ^1© 

^ns*>©-etcfci/\ 

[0 2 2 7] *0^ffl»-eii?gB^Bji 2 2 6t±PD?g 

j;oT«*^*^-rLtcinfci5s^-rsttDi?«^<, t 
Nji$H^HSSsiH±yx h hjgrai. ^i-^^^i- h d 

[0 2 2 8] ffiB^Bl2 2 6(Dmmi±3 iim&.±l 2 /xm 
L < . ^ P, 5 /X mi:^± 1 0 /x mi:-( 

tf:&e^<^:?), TFT^;r>^:7^-ttSfi#^%^fe-r 

Bilt^So 

[0 2 2 9] fSa^sl 2 2 6 (OmmMmt LT«. HfeO 
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m^sM 2 2 6 icmibt^mm^'ptsi < Ti-cy®T'?ff s l 

CO 2 3 0] mmmm2 3 0 mms2 2 m^^z^m 
^bM 2 2 6 tn^mm 225 F^t{i*6iiii2 7 1 ^j^be 
■r§cii:tiw?i]-es§ (0 2 7« . mmm (Eirj 

^) 2 7 1 i:bTaTN?£B^BS5^/■^^^;^l?^i:ffl^^?,n^ 
vt°U ^ 5 F^^DEfS]^, 4-° iJ \d--)l7)l=i-)i' ( P V 10 
A) ^(D^r^l^, SiOz. SiNx. TazOa^Ote 

[0 2 3 1 ] *ei^Bi2 7 1 immmz 2 e i:«^i2 3 0 

[0 2 3 2] Src. IfeHBi^&SfiKTnif. Mh^b^2 2 6 

ti)hf[pl«ei2 2 5. mmnmz 3 0±{e:#il^litl*^5i 
oTl^Tt^iJ^2 7 1 T'»S-rSfcJ6i!#x.?,nS„ 

So S/c. leiifliz 7 UiTNflgfrB^iStlfttt^tfc-a: 
^fc^mi^]^>Jmh Lfc^^. fcil^tf ^y^A K;)<^ 
>IHfR]'^)Ji-&-Z?t.WfflT'35So A"^7>a^B2 2 2^*^^ 

to^^^.tiA^jfi^B 2 2 6 t?gtHT s ii n^myt^ti^i^ 

[0 2 3 3] WMT'ieiJIl^Jgfig-rS^, ^© 30 

^iPti 0 . 0 2m mJ.X±<D 0 . 1 m<DlBH*^$f S L 
<, ?5.{nt±0. 0 3/imJi^±0. 0 8 /I mJi^T>b'«$f $ 

[0 2 3 4]Sfe2 2 2, 2 2 \ tLXltV-'^iJ'y 

[0 2 3 5] 7'r;l/^?2 2 3(i:-tf^^>'. 7^"J 

S^tsD^*^A;?3^-7f mc. m&(Om 
Bi;?35-7 1- ;l/^'^i*fe©MgA^^l/^/ci6*fe®;?J^- 
7Y;^3^^Mtt{*55-■(:«-rs^l^AWSH/^ o 50 
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^0. 1 ^rc^i2fe>&iim^ll;^^5)^5*^-7^' 
[0 2 3 6] S^x/^^.;l/2 1 *"iSM<tg-r5ffittiSI* 
m±m2 2 9 (A I Ra-h) *"!SS$tl5o A I R3- 
M±3l<Di|ifigS«W±2l^ifiScA^S5o :fe43. 31<D 

[0 2 3 7] x';V^n-h(Di^^ti^{b7;U5-7A 

A (Z r O2) ^nd, = A/2. 7-y{bV^^^v"^;A 
(MgFO ;grnd. = X/4iMMLT}^fiSc-r§o M^. 
A i:LT5 2 0 nmt L < t±^0)fi{^©fii: LT^J^li 
ffM^nSo Va-ho^^t±-^{l:i/U:3y (s i 

0) ^7^^W^I¥nd, = A/4i:7-yfl:v'^^-.i/7A 
(MgFa) ^nd, = A/4. tb<t±^{k-r>:^ h'J7 

A (Y2O3) tyyif^^^-^iy'yL (MgFz) ^nd. 
= \/AmmLXWMt^. S i Oti#feiJ{cM^l§!c 

[0 2 3 8] g^/U^;I/©7tAS>fffiSSV^ti:^ 
ffil^fffitcSHg Lfc<S)tffifclxl«;j±B?? 2 2 9 z&ffM 

;l/;?3>y7'J>^"$'iiTtcJ;v\ iiT^fch^kltaS 2 2 9 
^.m'^Wm^ J: § <DT' t . jSJff 1 . 3 J.X± 1 . 4 

[0 2 3 9] iS^tt1i2 3 Oli I T OIIOSBMIiT'ff^ 

fiSt-rSo iiim®<S2 3 o^Eif§yfc-rsfci6[ci± 

^S^Il*^P.*-SSWtt@i?g®^7;l/5:^'j;A (A 

1) T?SSiH±Sg (Ag) xmm-^. S/c, 7n-tx 
±(DlSM*^& T 1 l|>&{4^^$-a:TA g^i:"©g|^ai^fF^ 

fiScfs. ^t3. sit§y©Jg^aii^«ii2 3 ott. 

[0 2 4 0] imm(^^mf^^^)\^<^mmmM2 3 otc« 
s. T NfiH^B^^^'?^^;^oii^^i^S/J^[H]o^D^i^^^ 0. 

[0 2 4 1 ] Bf&cDy^mtLrii. mmtrs^mmiii^ 
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(D±icmmmmz 3 o*H^ffM-r§o u±(ox^kb 
[0 2 4 2] $fc, mmmmz 3 oA^Mii§y<D^-e-T-& 

-sTt. I TOfi^IitiTf^figL. ISM^fBfiSc-r^Ch 10 
[0 2 4 3] X-r-y^^^^^^^ti^Mh^yv^X^' (T 

FT) (Dm. mm^-(^-\' (tfd) , vy-^/^^t 

■y-'f'UX^. MO S h^yv'X^. FET^T-feoTt 

ii/^ ^*3. (in?)t±-r<Tx^-7^>y^?sfct±ii 

^h^^S/'X^fiiiq^^'c X^-v^>^-^^i:t± 

Enip-r ^ ME^mmt ^ -f^ xv 7 k 1^ ^m^a 20 
(PALO ^Dcfea^^>©^3c^:t^?t»tJi^^;6li^^ ii» 

M-rsfc{±x^«y9^yyRiti&«ii^s^-ro PALct± 

So 

[0 2 4 4] Sfc. ±i:LT*fg0^O^^/-?^^;I/2 1 (i 

fc ©fife. mUt- V i/ U 3 yS$l53&i> V^liv' «J n y-i? x 
/NSffiiS:H®¥iSS^fflu^TJgfi!tL/-c*>OfeS^BWIi5H 30 
{;:{±t/^§o fe-^^A.. Tt;l/7rx->ij3ya^^^:^;U 

[0 2 4 5] V-Xff^iS2 3 3, *5 <fc t^*- h ^a^i^ 

«{*M2 2 7 (tm {mm.'A^^ms) TMa^nx 

V^§o iIOfgIi«i*K2 2 7tCj;'9®^«^2 3 0i:V 
-X{i^li2 2 8^*^«iMWiS^>&0-^*3il-rc fc^K 
±Sfc{±WLTl/^So iS^tti*ll2 2 7i:LT{±. ^ 
ity^jay (S i Nx) , igfkS/Uny (S 1 O2) , ;K 
U-r^F, >-KUk:-'r-;U7;l/3-;l/ (PVA) , -b*^ 40 

7^U;l/AWN$n5= iI©{gSimM2 2 7tt 
TFT, V-X{s^i||^ift-<fc5IH][0i^¥rfr^¥?tft 

[0 2 4 6] immi^mz 2 1 co-miti-^^ym(Dyt 
^\ 

[0 2 4 7] mmnmz 3 o«*v-x^^i^2 2 s 

tic^tov-m^mzzBtmytrntrs':). mmLtc 
mmmti-^^(D^mnif^ji<fi^. 50 
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[0 2 4 8] Ltl^L. cnttaSW^it^-?-S'9^IlW 

[0 2 4 9] c<D%mn^m±t^rcib. mzz) ic 

^■rj;3tcy^>y^vFU«yi?X (BM) ZZAh^B 

f&r^o BUZ 2 AmMuntbTii. r^vjimm 
m<Dti-t^ym^'mubrci>(o^mi^fc>o. mB(D^m 

Av-7'f;V^?-2 2 3 0;^t. ^'yi'y^tl-ii-f 

y^m^iDmfmnr^m^Lr m^^mmi t 

LT«, m~l:m^trji^y)Vtyy^.^m^^^^^ 

[0 2 5 0] J;i±(DM^SHi-r<Tllfe«DM^TS 

R7t>&^ii1-§?SrHg^^U^;b©BM2 2 4 i:LTl±R 
[0 2 5 1] Lfc^^oT, fe^^ffll/^T^MIiHI^Jfefe 

jb^T'trs. fchx.jf. 7vmn. ryh^^/ym^. 
y^ui^T-ymn. huy^-)iy^^ymn^j:Et^ib 
mmrjiim. tL<t±^n?.£D5-5 2fflm±jg:ii*t^ 

AWSbt/\ rct^i,i. XM^tm&o^t^. BUZZ 
4 §0 B M 2 2 4 omm'iLmi 1 0 0 

[0 2 5 2] ^^-^-r;!/^ 2 2 3F^fe^^g|?3b^^l^0^ 
tii^tcibs mnmnBUZZ 4 a^ffMLTfej:V\ 
[0 2 5 3] BM2 2 4 ali^uK (C r) 

0%i:f£i.^fc46. ?g0^Bg^^^^-;b2 i 
[0 2 5 4]J.:(T. (02 3 (a) ) ~ (122 4 

(c) ) mssLft*^?., !|t^c^ss^3ys^^gg<D7^' h 

[0 2 5 5] g^^^^;U2 1 Ji:«®^KA>e.5^iin*^fg 
^L^i/^J:-9te:-r5fci6, 5^(p]S^S2 2 2{i:tiBM2 2 

4mm-£n^. buz 2 AommntLrii. myt 

^f14iOgjfi>?,^DA (C r) A^fflt/^c>n5o (Ell 2 

4) . (07 9) . (0114) ^^rosi^iy^r^gM 

*7t*^AI*-r So B M 2 2 4 lcX$ii LfcAW7t<0 4 0 % 
«BM2 2 4T'M^n5f£4?), «^^-'^^;^2 UiioSi 

[0 2 5 6] ^^immm^sf'i^MtBUZ 2 4 aO^ifig 
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tintLTTjl^^^yL (A 1) >&^fflLTt/>?)o A 1 

¥fm^c r icimtTmh-rcibmm^m<B^r^^m 

[0 2 5 7] TN?^B^B^^^U^;l/2 1 ^Htt^B^ 

[0 2 5 8] iltD^^lci^M-rsrcii. 

2 1 {±>hffR]SK 2 2 2 K^l^X. B M 2 2 4 

•r§ffie{^iagP2 3 s^s-fffML. ^^caapess^ 

ili6^i:5tcBM^ffMLTV^S. (0 115) tc^l" 
j;5l^[y]a32 3 3ti:SS2 2 2fcU->'7.h 115 1*^ 
^iUL (01 1 5 (a) ) . /■?^?-^>i7;&|Tofi:ft, 7 

(0115 (b) ) o [HiaP0?^^liO. 6/imJ^^±l. 

[0 2 5 9] -Sfc. ffMLfc[H]g|5 2 3 3 t±^ffi*^SnT 
V^§rc46, lHlg|52 3 S^^fiic^t. SSi2 2 ZtCtiS i 0 
S i Nx^&ifOte^^tS^O. 0 5/xmi.;(±0. 2 

[0 2 6 0] <i(D^r)icm^-^nrcm^2 3 3icA\m 

m^m^U BM2 2 4:S:}gfiKt-5 (0115 30 
(c) ) o LfcJb^oT. *f[R]SS2 2 2tOSfflti:«BM 
2 2 4ffMt^cfcSOg|5ti%4L^V>o ^(Dfc46. 

[0 2 6 1 ] »ti^[S]±$-li-§fc46. 
A 1^^2 2 4 atfifeT. C r fe^t/^^i^^? > (T 

i) rj:Et^<^BMicrs^±mnm2 2 4 h^mmr^ 

(02 3 (a) (b) ) o il©^SjiM2 2 4 btiA 1 
Si)l2 2 4 a*^WlRltt«i2 2 5^01 T 0 tS^SftfiL^S 
\^^^oKt?>m^iih?>o Aimm2 2 4 atlTOm 

Si 2 2 5A^^Si-r^i:ttm{1^fflfcJ:DM:t-rS7b>?,T'fe 40 

[0 2 6 2] ^*5, ffll-r?>ifMt±2ltPS^-r;5fe<D 
T-ti^<. 3m±T't>j;t/><, Sfc. «i-r?.?i^2 2 
4 bli^Mfi^tc|iS^-r?,t®T-{±;S:<. ti-t^y^Wi 

^Wi|i^*^?.^a}iliT'*>J:l/\ (02 2) 

^^ift^sciumzz 4htm^-^n^o !in^(DAim2 

2 4 aCOmmcDBMcomm. SSVHiA 1 !i2 2 4 a i: 
^M^2 2 4 b^^^lLfcBMiDSMlPtiO. 4 iimiyL 
±1. 4 /imJ-:^T.!;L. S?,{C»SL<t±0. 50 
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±\. OiimUTlCt^. f^. (02 3 (a) ) . (0 
2 3 (b) ) -UH. BM2 2 4l±. BM2 2 4 aRtf 2 

2 4 bT«$n§ii^>&^NLfcA'!. utiim^tm^ 
IS. A iM'D^JiT«LTt^<, X. mmmn^ 

t)5:V^^^l±. -fiSWtcBM2 2 4i:l¥^o 
[0 2 6 3] [53352 3 3JC3^«$nfcBM2 2 4±ti: 

wm<m2 2 7 a^wmt^ mi is (d) ) c 

¥m{l:M2 2 7 0ffMM*li:LTti> T^U^bliR -tr 

^-)i7}\^^-)imm (PVA) ^H^DW^iM^^s^v^ 

t±^<[:^>Ua>' (s 1 O2) . ^fk~>'Jziy (s i N 

[0 2 6 4] ¥mim2 2 7 a (023 (a) ) CD^m 
tLXliO. 2/imU±l. 4 /xmOTA^$fSL<. 

-eto. 5/imi;(±i. 0/imtXTtc^fi)c-r5iii:*W 
SLl^c iia)¥m<t:M2 2 7 a±ti:W(o]«®2 2 5 i;L 

Toi To^jgfiScf^o (023 (b) ) it^mim2 

2 7 a*fflV^-r*7-7^';l/^f 2 2 3*¥?ifkMilLT 
[0 2 6 5] ^mitm2 2 7 a, 2 2 7 b*S i Oz^ 

^A^^^T-feSo w®mil*^fo^c^i. tiit]mm2 2 5 

^JBfiSt-rS (0115 (e) „ &43. ¥?t<bM2 2 7 

a, 2 2 7 btmmm(Dm^i>. mmmm^n^ c t 
ic^ioBimj:¥mitm2 27 a, 227 b^ffM-etS 

[0 2 6 6] S/c. ffiiO^JtLT. [H]g|5 2 3 3ti:[H]g|3 2 

3 3 0?3^*J:Dti?< BM2 2 4 ^^f^fiScLfd^. Sffi^ 

J;»3(HIg[!2 3 3{CTSBM2 2 4 *^3it«?nfc J; ^ ^S:^ 
fl!cil-r*Ci:*^T'€So BMC>^JittS^[p]S1g2 2 2« 

'ik. Wc-M\i^mm2 2 5 t LrcD I T o^&ffM-rSo 

tfcA^oT, ¥?ffbai2 2 7 a;&ffML*<Ttav\ 

t>■&5^, BM2 2 4;&mt, ¥mitmm^K>'Lmm 

2 2 2;?)^5>^|iEll3A"!?'igftll-r§^D;&K±-r^i:i/^5Sj;5> 

6, w-mitm mmm) 2 2 ? a;&i§<ffML, ^(d 

?*[Sltt<i2 2 5^JBc)cLTtcfcl/\ ;103^eScO^ 

^t±. ¥mitmti^o^*}ii. mmm. mmmtLxm 

^*5. )hr|p]«@2 2 5t±, ^Sb^bS^^-^*;!^*^ I P S 

mm2 2 s^m^'&t. ¥mim2 2 ? a±tciHfp]^^ 
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mf^ttHS^h\ $fc. MVAt-K«^^{±BM{Cj: 

^ |H]Cjgl3>&iaiB]$iJiltcffll^T i.Xh\ 
[0 2 6 7];S:*5. (1123(a)). (02 3 
(b) ) tC^oV^TBMZ 2 4ti. AlS^VHiAl^^ 

[0 2 6 8] mmi^^smim'^m^fmmi^xm^ 

LfcA^-^T. ^< Alt7t©M*^&l/^BM2 2 4^m^ 10 
[0 2 6 9] Sfe, A 1 (DiX^lQlcm (kg) %ffll^T 

[0 2 7 0] ^^3. =Fmm^BU2 2 4tLrum-r^ 

±1. 8 ^imi;JCftL. t^im^L<li.l. 
±1. 6 /imJ.:<Tt--r 

[0 2 7 1] Sfc. lHlgP2 3 SiOj^^a 1 . 2 /imi;t± 
2. 2 /imi;(Ti:L, ?6(i:$f$L<ai. 4 /imJLX± 20 

1. 8 /xmJ.;("Fti:-r?>o 

[0 2 7 2] (02 3(a)). (02 3 

(b) ) (om^-^'ii. M\^mm 3 sicm^e asm 

fiicL. C©[agP2 3 3fCBM2 2 4^f^K-r§hLfc*=« 

3 3*fgfiSt'r5^t=S:<. AK Ag. ^MOirMm 
m. fe§V>l±Ti$^A^5>=5:§BM2 2 4 a, 2 2 4 b^ 
ffMb (0116 (a) ) . caDBM2 2 4±lC^mit 
M2 2 7 a%ffMLT*>cfct/^ (0116 (b) ) o C(D 

miiw-mitm 22? a (ommn. i. on m&L± 3 . 0 30 

mi:iTtU *e>ti:$f$L<«l. 4/imJi(±2. 4 

mJ-:^Ttc1-;5o X. ¥?lfbM2 2 7 a^BfiSt^. ^ffi^ 
W^LTfe^l^ (0116 (c) ) . WBg-r§c:i:fi:J: 
BM2 2 4tO[H]flti:&<:S:0. ?^^S1S2 2 2©^ 

iitiWdSr-fe^l/^o *f|p]ttffi2 2 5^fgfi!cT 

5 (0 1 1 6 (d) ) o 40 
[0 2 7 3] $fc. (02 3 (a) ) , (02 3 
(b) ) T'«, 1Ci\^mm2 2 2lLm^2 2 4m&U 
|H]gP2 3 3{i:BM2 2 4^{tS-r^i:L/cA^ CtlfClS 
£-r-i>t>0-eti^<s 7 WSS2 2 1 t[H]gI52 3 3^ 
ffML, A^O. BM2 2 4^jg^bTtcfcl\ Jl©^^ 
tt. BM2 2 4±lCV-7.imm2 2 8S5V^J4. T F 
T 2 4 zmm^t^o naymic. 7b-f'S«2 2 1 ® 
[Hlgl52 3 3>&}B^L. il©[Hiai52 3 3»i:TFT2 4 in 
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(02 3) lC^^t^oiCti\t^mm2 2 2lcBU2Z 4^ 

1 (Dm^2 3 3;&ffMb. coHg|5rttv-xfi^fa2 

2 8#©fi^fa, T F T#^ffMLT€>J:l\ Sfc. iP 

mmm2 3om^t^. 

[0 2 7 4] BM2 2 4 tfi\t]mm2 2 5 tim^smm 

<Zttm^Lh\ iItlliJt^S1i2 2 Sai TOT-Jg 
2 2 50 I TOi:#M*^^*^5>*SBM2 2 4 t^&git 

m.-r^m^it. bm2 2 4 bi:jif(p]«ffi2 2 5 ttrnt 
^mmmmim2 2 7 a^:iL'y^y^rj:EK^mm 
u BU2 2 4 htii\^mm2 2 5tti'^m.tmr^^o 
im^-rtiii^\^\ iKom^o^m-^ii. bm2 2 4 bi* 

[0 2 7 5] --^s 7 WS1S2 2 iMT-ti. y-7.fi 
m^2 2 8±tC¥}ffbJl2 2 7 b^ffML. V- 

xM^iS 2 2 8 hxmmnm 230 ^^KSt 5 3 
8i 2 3 0 ©j^fflgi?*^ co)tpn«^ < ft < * s o 

[0 2 7 6] L*>L, ilOif^, y-XM^|g2 2 8i: 

ilj^«®2 3 Oi:©^^^«*^:^t<ft5o ocD^^g 
fit;: j: s a^S/T^^^DSJiP^lHlM-r 5 /c46Jc ti^Tu ^ 

§i:<fct/\ /S:*5. (0 2 3) TttT F T 2 4 1 ^H(D, 
sMBJtC^Sft«BSt!t^{i*Pi&LTV^5= TFT2 4 

[0 2 7 7] 7^2=^2 2 HCTFT2 4 1 ftt'^ff^ 
^ft. ^iiMm^?>ftS¥?tfkM2 2 7 b^S 1 02* 

2 2 7 ai:[5]1i«ttcWti:S2.U^l4ft¥Wfeb<t±«m 
fi^tCfJoo S i 02T¥?tfbM2 2 7 b^J^fiScL 

fc^^li. S i 02t±l:bl5WII?.*^l^fci6^1«!cWffJg*^ 

[0 2 7 8] if^ma^fTom ¥?t{bM2 2 7 btC 
TFT2 4 1 il®^«1S2 3 0 4:^MiE-rS:3>'^^h 

*-;i/^EfiEL. ¥?t{k^2 2 7 hv\mmmm2 3 0 

^Jg^TSo ftfc. ¥rifbM2 2 7>&4?'J^5 FftH© 

{bM2 2 7 b;&ffMT-§5iii:«adSTtfti\ X> 
T F T 2 4 1 ±tctt. V-ME^m2 2 8 £51/ Hi y- 
hfi^?««^STii)feM*}Bfi!tL. T F T 2 4 1 

[0 2 7 9] m^Bm2 3 S^m^MiPK-rSfcibK. B 
M2 2 4±S5l/H±BM2 2 4 i;5^®-r57 W 2 2 1 
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^B^r^ (02 4) o &(DM-^^m^Bm2 zeo^mm 

[0 2 8 0] gSs/U;l/2 n^Iti. (02 2) 

m^sLtc^^ic. mm±mz2 9mm'r^. ssu^ 
iimm±m^ 1111 ^ytm^u 1 2 e T'^:/^^ * 

:/'J>^-$-)tSi:J;v^ (Sill (a) ) □ 
[0 2 8 1] ii£DJ;3(c=PfiE-rsci:{i:j;Dx ^^>'^4^ 

«<]*3()^iR]±-r?>o 10 

[0 2 8 2] S/c. ^S^/^^^;l/2 1 CDMmic:i^t^m 

(0111 (b) ) t±^^^U^;U2 Uc-^-r^aUyX 
SISl 1 1 2^3jfjmj/c:<ifiKt?St», (0111 
(c) ) li-7^^TiuyXmUi 1 1 2tSS^RSihSS 

[0 2 8 3] m2 3) icisi^r. mmmmzs 

Sfc. (012 6) (0131) KM^. 

Lr^xoicy=i:ifvmmcLxt.xi\ ^tc mz 20 

[02 8 4] (0 2 3 (a) ) ~ (02 3 (c) ) T'it 

^hA;l/7i:LTfcttT1i%<. *fS0^o (015 0) 

7 H-x">>'hT^7.:/U'l'. (09 1) iDtix;?}-;^^ 
7, (0 9 3) ^if<Dift?tt»$Siffi*. (010 0) (D/^ 

[0 2 8 5] (02 4) ti, m2 3) commcmK. 

T. J^[R]SS2 2 2iJtCf^inga^®fi!tb/c1gfiKT-fe 

*t^«iti2 2 5±ic^m.m mmwm) 2 4 e^^jg 
mn. mmmz 4 6±icmanm mmmm') mmz 

4 imM-snxi^^^o oSD, W|p]«@2 2 5i:{^ip 

-So 

[0 2 8 6] {^i!iaSsM<i2 4 7 i: Hlx-rySS^ 2 4 4 40 

tii^mrj:E(ommmmi^'ib^j:^mm^2 \ sx-gs^ 

{±, {^An^fltt@2 4 7 i:^[p]tt@2 2 5tcPSS$n5 

t®-t:t±i&<, Mi]ngftttM2 4 7 i;BM2 2 4 i:LT 

[0 2 8 7] gi^BP2 4 5(i?SrHl2 2 6^mS^Pt 
«OX-<— 9-tLTt>at^1-^o ^fc. Silg|52 4 5ti 50 
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[0 2 8 8] ^X^ffyi^o\^'^^Wk2 2 2iJtc{^inSfi 

2 2 l{|iJtc{^i]pS«>£ffM-rsx-^-+)-;^)^hn^<*§ 

[0 2 8 9] -7^. 5^fS]SS2 2 2±t±5^^«S2 2 5 
i: B M 2 2 4 l:yL^(Dmi&m^rj: < , S ttf^Uttll 2 2 

[0 2 9 0] f^tJlP^««1S2 4 7ti (02 5) le^-r<fc 

dtBM2 2 4ffM{5Hi:-SS[?-&TffM-r5iii;*'«$f 
SLi\ f^inS«tt112 4 7^^Stt^TffMLTt>. 

<i2 4 7* I T om<Dm.mmmr'mis.t^m^i<t. mm 
^^X(D±m^hrcy). itisunmmmz 4 7^mi&-r^ 

[0 2 9 1] mm^2 4 5li (02 5) ©j^i^gl? ^ 
J: 5 1 jgfiSc-r So f^tin^M® 2 4 7 I T 0 ^ HT-ff^ 
fiSc^nXl^^ti^ti. ?5V^rci6gMg^2 4 5 I TOii 

[0 2 9 2] (026) (0 2 4) cD^fiScO§lfffi[H] 

mmv&^o y-xmnm2 2 8t^'- h{i^^2 e i 

(OS^^jEmc T F T 2 4 1 *^fgfigSnSo T F T 2 4 1 
(0V-7.^=F2 4 3ttV-7.m^^2 2 8 hgl^^tl, 
'y-ha^?2 4 2«':r-hfB^|g2 6 1 fcg^^nTV^ 
§o TFT24 lCDKU-Yy!iS?2 4 4ti®^«1S23 
Oi:5g;^gR2 4 5tc5g^^nTV^§o Sfc. Fu-ryi^ 

?2 4 4tiij^ins2 3 0 tjg^^nri^So manm 

[0 2 9 3] S/c, (02 6 (b) ) tc^fcfc^tc^t^ 
mii2 4 5*2 4 5 a. 2 4 5 b i: LT^^IIt-ntf^^i&n 

[0 2 9 4]O$'3. a$fctib4S7t^7^'-;UH (7 
tcm^^Eni]p-r5i:i:tCcfc'3. H^ttH 2 3 0 (Dm^ 

mi'^T't?). Ltct^-DX. a^rciihi^=picmmnm2 

3 0ti?i^©Al^$*^t)ttE (1. 0V~3. OV) 

8 tcgiAnr ^M^tiiiSS*^ 0«ffi^i-fg < -r 5 o i:*^-^ 
T' # § A> e, ma*;^ ^fgMT' ^ § „ 

[0 2 9 5] (022), (02 3), (024)^0 
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^mm-eimmmmz 3 i t omti-^^wmmm 
tLzmmLfctiK cnicmmr^i^o-viirj:^^ mm 
»i 2 3 0 ti^^mmt)^ ?) ^ § sitmuT t <t < . s fc. 

t L < tiStitMTS o T <J: i/^ u fii/^ 3 $ T' ^ 

[0 2 9 6] (027) imm 2 3 0 A^'si^gy^Ji-g-© 

[0 2 9 7] (02 7) Tii:;^^-:7-i';b^ 2 2 

;?jv-7'i';l/^2 2 3 ^g/T^M^>;l/ 2 l €>^1-8P (^ 
^tJiT?.®) fcfl5figfeL<JiiHBLTtJ:V^o 20 
[0 2 9 81 SMM2 7 3{iSffi^r;l/5-'i/A (A 
1) . ^DA (C r) . (Au) feL<{i, m (A 

g) Tigfig^nrv^So mmz 2 1 i:<D?g«tt;& 
(R]±*-a:;s/-^i6^(DSStcif3, =^^y (td . 
A (cu) rsEiDm^'D^mun^mmcBbULx^^ 

§0 Sfc. Jg|fK2 7 3t±S§m^liM*^5.^i.T^#^ 

[0 2 9 9] S*fM2 7 3®gWc«S i Oz, SiN 
xrjiEcommm 4 6*^0. 1 /imJ^^±l iim&Lyom 
/PT^fiit^nTV^Sn Jl<^>*feiiiM2 4 6±fi: I TO*^?. 30 

3 0l± (02 4) fi:^-ria(CX^-y^y^"^?2 4 1 
h LT© T F T (D H W ^^^^nri/^^o 
[0 3 0 0] -73, SI^M2 7 3««ji«<ii:LTt^ 

tg-r^o ^©rci6, si^M2 7 sunmrnmcomiiLtrj: 
^^oicm7r^^^^-)^2 1 (Dmrn^T-mmmcmm^nx 

Hj^im (I TO) :b^±tfflltMi:^^c 40 

[03 0 1] ^fc. &mnm2 7 3imnni2 7 2^^ 
fcm^X'^^\.\ 

[0 3 0 2] ^t5, SI^M2 7 3S^U>{ijB^«<S^{* 
>&M0j^«®C A 1 , C r *if^SPM^Ii<ffM-r?.<I 
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|flpgP2 5 2;&giJiiffM-r5£^g«*'.\ ^i*:i:LT^ 
[0 3 0 3] Sfc. SltM2 7 3^^V^t«^mii2 3 

[0 3 0 4] ui-t^i^oi^m^fc^mm^^mmm^B 
0$. r^ib!bmcmtt^n{htmi[i^xi^o z.o:>^ 

ilhA^T'tSo HflWlS^tiO. 2/iniW±l. 

[0 3 0 5] ffl^mHAMSOii^T'SoT 

^h'^h^. z.<D^^x-x%mtm^L. ^^s3>h^x 

[0 3 0 6] ^fc. Rl-tWS 2 7 3 tCTX 2 7 2 ^ffMI" 

S^ifiStti, ?t2 7 2ti^^:S:5A:<D^;&M«-r§t©T'ti 

)tsiatt*w-rs3t©5tr'tj;v^ )ti05^iii±)te 

^ii14^^-rSi:i/>-5Mi»T'S§o feii^lf, ITO^ 

E(o%mm.^^-^^'Rxh^. \ionm±.^^^mm 

M^ffML, tiiK^S?S«3:-y^:/ifLT;?^2 7 2>& 

2 e^^^n-r^o 

[03 0 7] Ui±cD:Kfi!ct j; H^tt^S 2 3 0 
2 7 3:&«1SfcLTSa^«2 6 2*^«fi!c*n5o LTc 
*^-dT. EI>«2 7 3«il*>&EI^§yt-r§atgi:. g 

^ga2 6 2 LT£Djitgi:*^t3-<tTSoTl^^o 
[0 3 0 8] ^*3, (0 2 7) ICfcl^T, ;?J^-7'r;l/ 
^?2 2 3t±A(Dgi3^^JP< tL<tife^S^iS<, B© 

^ima^2 7 2ti^^(Dimxm^t)^^xh^o o$ 
Ki k(o^^\,i.mmt Lxmmt^m^xh^t-ibti^ 

mmtLxmmr^^'i^xh^t^^. K%mit2 
mt)'y-y^)i^ 2 2 3^m.i^-t?>o ufcA^or. jIjI 

WT't^o LfcA^oT. 2 2 30^IP« 

< tt<fcv^o ;?j^-7-i';l/iS?2 2 3licf3;^gPA'! 

[0 3 0 9] Ltcti^^x. ^mm{±m<Dm^s;i^^)ix 

mg|?2 7 2<Dfii[m£:i^fSLTA5-7^';bi5f<^>Jl 
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[0 3 10] (02 7 (b) ) t4 (132 7 (a) ) <DI? 

mm^m-^'^^o mmMmz 3 0 tii[^m.mz 2 smic 
mmmmz 3 0 tmmz 5 1 ^^mmt Lxmrnnm 

(ay'fy^) 2 6 2i:^oTi/^So 
CO 3 1 1 ] Sfc. T F T 2 7 H4. Wm^^^- K 
(TFD) /VJ7.^m<Dm<D7.-fy^y'^m 
?-efeckl/\ Sfc. X'i'-y^yy^-7-2 7 ni:lO(7)|5g 

SfcTFTtiLDD (n-. F-tfV^"- KU-TV) ^ 10 

[0 3 12] si^:5S-efe3iig^S 
mSo 

[0 3 13] *4b\ H^®«i^7N-755-«fiKi:b/i: 

[0 3 14] %*5. 4^Jii§^±^i^o^^^fig;Sg^^-^3V^ 
T. S^^N^^;l/2 l^Sltt-FT-fIffl-r?.t^t. m 20 

igt-FT-^iffl-r?)h#Ti±j^B^Bi2 2 etcaiip-rstt 

ffi^^fb^-ltS (jgraS^lgift-rSttE (V) -Mh^hI 
jgjg (T) #14^^=5: ?.-a:5) C i:l±W^T'fe§c 
^^/^:^;l/2 i%jgi§«ffii:LTffiffl-r5i;^i:SI^H^ 

S^t^8g*^^f bf 5 a 0 

[0 3 15] -mmicm^^ikmr-mt^t^imyj^i. 

«J±*'!2 VT-sntfl. SV^iftfSo j2S(e:5i-5±*^ 

Dttffj^ifc-rsfcti. 2. sv^iftu sai22 

6 ©mitttA^'^^bfgT L/t«g|^l::^aS5^fc LTV 

[0 3 16] mmvmmt^ttimiimn.tm:fjm 

-V U y ^ F i: y - V U 7^ ^ g^T-fiiMfc ^ 

§ (fi.) o 

[0 3 17] i/^-rnfc-iti, *Eisffl*T§a5"N-r^s^rje^ 

-rsi:#T'tiv (enipwjE) -t mw) n^^mt 
[0 3 18] y-T^iSLO^om^nm^^mmROM so 



0 0 1-210122 

56 

^. u©R0MTFbX©^i9#^*/^y^7-l' F«tt 

7>rF^TOWl-ji?>il:Tb-D-D, g^/^^;l/2 l^SI^§y 
T'ffl V> §li^ t S § i: ^ agiJiD R 0 M^2p«i LT 
(ffl^^'iAA.T) fcV^Ttctl^ Sfc. /^v^^-rF<DBl 

[0 3 19] ■ny-^fi--^nmM.\t. 'A%rs.Eammi 
.t^F-fe>t^^?^ttiU i^tBJnrcx-^'^&cpu. v>r 
3 ifcDiggsaa^ISS^ i/Hi R 0 Mr-7;l/T« 

[0 3 2 0] sfc. ?SB^Biit±. v\'mm:umt^'^-Y 

[0 3 2 1] li^«©feBt.L<t±BlO{iS^* 
*^1.i^-b:/-tT'ltaiU ftji^&riyFvXFS 

[0 3 2 2] ^tit^aymm^. gS^U-.;l/2 1 (cAI«t-r 

^tc^siT'irSo S/c. g^>'^^;i'iO|g|!i:^^ (iHS 
■mm. 1 F>y FSIslgil, l^-f-^I/FSeigiS* 

if) <oastjsi:T*">'-7;^j-7>&gM-r5iii;fc?i?s 

y-i- FS^i:/-viJ 75-y ^^^xT';«r:/v:<j-7;g:^ 

[0 3 2 3] ^^Tt^iftD^S^g^x^U^^bO^^gfUcg 

F^{£ffl-r-C^3b<§3b^*W^LTM^#tc^J^1-5, 
[0 3 2 4] $fc, t\^v'7=7^ Y^m^\tWvs)^%^^ 
\^§Si^iLWr^-^'±^. SSI/Hid' vv^^-^fv^ 7 
(S^ff) ^^?iT (g^) $-t^Tli^#tcto*^§j;5t 

[0 3 2 5] P D ?grH=S: if ©Tt^HS 2 2 6 (Cifijg LT 
S(aM^mfi!^t-S^:i^^cj;^). as^yU^;l/<DMI^^^j£ 
<. $fc. g/T^x3yF^XF;&lS<T't5o 

[0 3 2 6] ^mn^mtii. mmmzz exmrnt^r 
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5o sfc. :r.^^^i/mmicmiimL^^'m\iLrci,o\ 

Xr/l/^SSg. >Mfl§tciSta«Sf4?^)iAa L /c cD 

[0 3 2 7] ±ia©mmgtt. (027) com^mh 

MfflLTtck<. S/t. E|t0M^;*7-7^';l/^2 2 3 10 
ctv^o Sfc. iii^«<S2 3 0(Dtuftti:ffMLTt<ti/\ 

[0 3 2 8] $rc, micsL®ti@{*r£wcK^-r5t<D 

< ^^fci65f s ]mmm\ts^x±. 1 0 j^tom 20 
[0 3 2 9] i:np)0*"yv*--/{cii-rs*]S{4*f8 

B^OfflcD^^SS, SI>tiy^.T^gS> S^UHi'N'yHx' 
"i; y h X ^ X ^ idHc t iiffl-r ^ o A^T-t § c i: 

tc. mmmm 230 ^^tJ^Siis t l . ir]«® 225 30 

^mpJ^lcmo^Z 7 2:&MfigLfc1ifigi:LTfeJ:l/\ 
[0 3 3 0] Sl*^2 7 3©|lPgl?2 7 2{i (02 8 

(a) ) K^.-r^oicmm2 3oco^^micBf&t^ 
(0 2 8 (b) ) cDj:^icmmmcBf&LTi.^ 

U\ ^fc (02 8 (c) ) tOcfc^tCXh^^-yWcffM 
LTfe.fcV^o P3JgtC)|gfigLfcD. iii^2 3 0® 

^^r»flPgp2 7 2 i:LTfecI:i/^o 

[0 3 3 1] (02 8 (a) ) tDlUfietfet/^T. V-X 40 

is^m. hfi^*ii;ii^iaii 230 t(D&mm9k^ 
(015 3) (Dm%tt^ctimn±'omnm7y:f 

[0 3 3 2] (01 5 3 (b) ) tC^-Tiot, 7b-r 
Sffi2 2 1 ±{i:y-XM^i!i|2 2 8. ':f-h{i#^2 6 

e.©±{i:¥mii2 2 7*<jg^^nSo $rc¥}fii2 2 7 
±{-ii^«@2 3 o*^fg^;?ns<. mmmmz 3 01*21 50 
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r. Ag:s>?>^^i±fmmt'^^ji^mmi 5 3 i^ffM 

KMM 15 3 1 liffii^*® 2 3 0<DTiltc}gfigL 
[0 3 3 3] ^l«rm®2 7 3f±y-XM^ili2 2 8^tC 

[0 3 3 4] ^^m^mm^sA^-.)ir'iiRMmmtmMm 

^MiiL^i/^ ^<Dfc46v-7.^^^2 2 8±^i:^^>L•e 
tsl«niii^Jgfi!c-rn^^. mnmnLxmr'^^m 

[0 3 3 5] Sfc. (0 1 5 3) JCfeV^Tfe. a*«ii 
2 3 0 tmm2 7 3 (f^fcU CcDii^ti. ^r^^^M 

rj:\.\ I TO^HOjgH^^liTfeoTtcfcV^) faMrj-j!in 
^«2 6 2^1ifiScfScl<i:*W$LV\ 

[0 3 3 6] (01 5 3) ®<fc^tcy-;^M^iS2 2 8 
±tcSta5CiltCj;»3, y-;^#^^2 2 85b>P.©«W 

2 8 i:iii^«1i2 3 0 t<D^mmifx^<:^mm-\t 

fi^h^(DX\ (02 9) (0 3 0) tC^-riBillTaffi^^ 
mt^t^\^^o ^(DZ.t{t m2 2) (02 3) (02 

4) (013 4) n^oizv-Mmu 

5o (M2Q) m<r>wmi5m\c-y\^^xim\zmmt^. 

[0 3 3 7] (01 3 4) t±7WS^2 2 1 WrA^ 
-7^';U^'2 2 3;&ffMLfc^ifiScT?S§„ (02 7)^ 
if-ei±W^S1S2 2 2iJtC;!j^-7Y;l/^'2 2 3^JfM 

ti=&<. (0 1 3 4) tc^-r j:^tc;b^-7^;l'^'2 2 
3t±7U'l'Stg2 2 imcEfiScLTtcfel/^ 
[0 3 3 8] (01 3 4) Ji:S-r<fc5t7WS1S2 2 
UCliT F T 2 4 1 . V-7.{mU (0^-&T) 
m^tlTl^So 7 was 2 2 l±tc{±T F T 2 4 1^ 

t cfe ^ caa^i^ 3?j-r § fc i6ig0aigii 8 ^ § ¥«f ftii 2 

2 7*<}f^^^nTi^^o wk^2 2 7mn, mmm 
\m-r^mmt (02 3) (02 7) ^^^^-tsSo 

iIO¥rtfbM2 2 7«TFT2 4 l±fi:tffM$tl. T 

FT 2 4 KDmrntr^^tt^icmmmtLx^mm 

f 5o ¥?trbll2 2 7±JC3Jgfe«D;?J7-7i';U^2 2 

3 (R, G, BtL<lii/7> (C) . -fxa- 

(Y) , V-tfy^f (M) ) A^ffM^nXl^^o *«3. ij 
^-7'(';b^?2 2 3tt (02 3 (b) ) TttKB^Lfci 
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^';l/^2 2 3±{C^?t{l:M2 2 7;&ffMLTt<t<. S 

coyi^^ii. mmmmz 3 oummmtL 
[0 3 3 9] t} y-y ^)V^2 2 3 izimUhmM^^m 

^Tc. ^3lgfe(Q;?Jv-7^';l/^t±l??g-r5fiRfTTate 

[0 3 4 0] ti^-y ^ )i-^:^y-xmmMm±icm^ 

1 @5d£-r ^ ^ J: I? V-xM^flA^ 5) 

[0 341] TFT241 ±iclt. 7^ ^)M7Lfi-ifsy 

TV^So i:OBM2 2 4^iTFT^CAI>f•r§^^Ji^•r 
?>o ^©ffi, BM2 2 4i:LT« (022) (023) 

[0 3 4 2] LA^L. BM2 2 4^MH>&mfi)c-r5i:iiJ 
ii*^'fi3£L^-ri/>. <SSIBM2 2 4 t±^tf14:?3m^/c46 
■eS-So ^®fc46. (0 1 3 4) t^-rj:3tCBM2 2 

4±{i:tiii^«8s2 3 0*}^fiKLTV^5o iB^««i2 3 30 

0 B M 2 2 4 ?,}¥E L. ijifr § c h msmt 

i>o Sfc. Ii^tt<i2 3 0{i3yi5?^h>i-x-;b;&jii:T 
TFT24 \(DYU^yi!^l-hmm.-^'^^hh^\z^ ij 
^-y ^}\'^2 2 3 ^Jtwrnt^. 
[0 3 4 3] 7 was 2 2 1 ±{c±tam^i 

((02 7) (Dfta«^2 7 4;&#rej ^ffML, CO 

ftjittSi:ia««<i2 3 0P^ti::^j^-7^-;b5' 2 2 3^ 
■9->K-r>y^bTt.i:i/\ i:®ft®tt®i:ffl^««i2 3 
0il*M«fi!)P^»2 6 2(D«Si;%5o src. dOttjitt 
8i^SSt^2 7 StrSCltfCj;!?, (02 7) hnm. 40 

Ei^gys 5 u^ti^^ji^jjc-r s c *^T'^ So 

[0 3 4 4] g^/U-;I/2 1 fcv^^nU>X7b^' 1 

1 1 2;&f^fto-rsci:tirjgp^oin]±^tc^^T'fe5„ 

v-r^D^>X7U'i' 1 1 1 2mtM\.rzm^^ (01 

2 6) {t^fo 

[0 3 4 5] S-r. (01 2 6) ;&iJiWt-SBUtC (01 
2 6) 0^^/^^;I/2 l^^-rhA/UyfcLTffiV^rciS 
l*i«g^gStCOl/^T (012 4) ^fflt/^TSiW^LT 
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[0 3 4 6] (0 1 2 6) ^C^5V^T. 2 l«*f§0S(Dg 

nso {i)^e-Axyu<y^ (pbs) 87ifc 
Wr-)\%)\^ 2 1 ^-li^iL x.xw.mitm.m^^. ^ osf* 

rt=&2~8^)Etr)7j<^T'5=5«L. z.ff^iyM^'^Sl-^'^^ 

}^a]>&fToTfe<J:V\ gS/U^;l/2 1 iiPB S 8 7 1 ^ 
i±7tlS^ll 2 6 a^cJ;»9-f*i:$nTl/^^OT% 

[0 3 4 7] ^:J3. (01 2 4) li:^a.-:?"^^<OPB S 

Tt^S-^l 1 2 6 9i±PS5)-rLti^^g^t(DT'ti^V\ L 
0. )te*iJffl^$t^±-r-5o S^c. PB Sl^tcfcV^T. 

\t%wm%. L < i±)tMgi5MJ&^ mx^ <. ret 
•r!i,cmcj^<o. PB s^s§v^ii^^^^7D^7^5^ 

[0348] PBS871 (DytmmKii. m^w. am 
%y^iii^) i24i^B2«-r§o ^<r>^o\zwm\ 

2 4 1 ^BBBL. MTt^S 12 4 1 Oji)^||6^P B S 8 7 

^(Rl±*-&S<ii:A^-p#So <i)t1fil 2 4 itiPBStc 
S^ttttlOlt^So <S>tSl 2 4 1 i:UyX7 9 

5 hm^^^itm-^m \ 2 e b^&iHs-rso ^(fyim^m 

1 2 6 bti^TtlSl 2 4 1 «D?^g]ffli;LTt^tgTSo 
Sfc. %^^^m 1 2 6 b>&^tt-r\ UyX7 9 5 b tfl 
)tS 1 2 4 1 F^tiTk^^jSWt L< ti. j^Kj^-arTfi^t 
:Kl 2 4 l^*}^aiLTti:l/\ 
[0 3 4 9] ]K«7:/y7 9 l*^5)]KI«f$n/c)tel 8« 
^>r^^P>(''y^'57-5 3 StilAlfrSo ffi{ffi^y:/7 

9 wmmm-Mm (uhp^^:/) . ^^?;w^5'^' k 

^^jyyyrr, fsxiffy^y-ftm^n^^^v. 
=e(Dm. rbm(DmmmmtLr^^j:fhy^yf, ^y 
fy^^y^yy-f, afeLED, mm i'yy'f) m\Ws 
?nSo WM^y^i 9 i*^esii^$nfc7ti 8«-gi5 
i±(Hiffi^ immm., n.vmm) 7 9 2T'Si>r^n. Su 

[0 3 5 0] i5^'-l'^n^«y>>5^-5 3 3 B, 533 

G. 5 3 3 R«, ^n^n)i£ 1 %<D^im.(^x%mii'^ 
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^>/p^-y^57-5 3 3 B(±W (B) ©7^1 8B>&S 
I^L. 5 3 3 Rt±?5^(R) cD^l SRJgrSML. 533 
Gim (G) (Dftl SG^mit^o ^fVi7nY-y^5 
^-5 3 3 B, 5 3 3 R, 5 3 3 Gt±fS^^^fbS-liT 
BHe?nTI/^§rci6> 7^1 8 B. 18R. 18G{±±7fe 

[0 3 5 1] (H 1 2 5) 

iDmrnm-eh^, mi 24) (c^-r xttTt 1 s b t± 1 

8 a 1 ii^D^ AltTtel 8 R(± 1 8 b 1 AI^T^ 10 

1 8 Gti 1 8 C 1 il^^o 

[0 3 5 2] 10(DV^i7PUyXl 8 bt±30(DSW 
«^i2 3 0 a. 2 30b, 2 3 0 c tcmLTlBS^n 

ri^So Aiif^i 8 b 1 immi^xMt^ii^^m-mm 
(omyt 1 8 b 2 i:^So x^yt 1 8 b 1 immicx^ 

•r5*^?.lpI-S£SOSI^7l£l 8 b 2i;^5c 
[0 3 5 3] A^yt 1 8 c 1 tiSIMUZ 3 0c 

^®e.TAIt-r?>fci6. Slif^l 8 c 2i::S:D. 
-73. A*t3tel 8 a 1 lJ:Si»S2 3 0 a(c*tL. PifS. 
B.r^XMt^rclsb. 8,i2trj:^, Lfcti^-D 20 

Sl>t7l£ 1 8 b 2 l±SD'V-r ^7 D UyX 1 8 6 icXM 
t^i)\ ^Ml/tlSaZ. 1 8 c 2t±V-r^DU>Xt 
AI>fL^v\ AlrfL^v^i:v^-5iii:li. PBS 87 1^ 
in-LrnmuyXl 9 7lcX^iLrj:\,^Ctlcrj::g,, Lfc 
^■^-^T, (111 2 4) ©S*f§ygS^gST'«feA7>X 

[0 3 5 4] *5gHj3(DS^^U-;b«L<r)iSMtWm-rs 
fci^td (0 1 2 6) tc^l J;^(^S*f«*i2 3 0 a. 2 

§0 ^fe. (012 6) ^ti:43V^TiaSfi2:^7ic*^T'36 30 

mmzummm 2 somas 'Mmm^itim^ l 

1 8 6feS/U-HU;^;l/b>X«tcPSS$n^t>©T't 

Sfc. v-r^oU^Xi 8 eiilEfDz-^V- 

[0 3 5 5] Sl^m8i2 3Oail23Oc©^i[0 
3 (DEG. ) (±2^03^1 2i:L, »SL<(i3^0 40 

7>Sffi2 2 1 ^^l:^6gx>y^yy$5^^^i^^SWWaa 

[0 3 5 6] (01 26) ®<fc^tcS|^tt^2 30 at 

2 30 ci:*l«tJTf^^fSJifctcJ;t). AlifTtl 8a 
1 filBI-Sfefi^molll^ 1 8 a 2^iijiL. AW^l 

8 c 1 ©si^T^ 1 8 c 2\mm\:imu^rc\tn-(Dmm 

^^ftmifmm^z.hKrj.:to hfcif^X. xMm 

8 a 2, 18b2, 1 8 c 2 iil^-fntSa'V'l' ^ D 50 
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^Xi 8 6tcAi^-r§c:t[c^§>?)^6. TiefiJfflSd^^;'^: 

[0 3 5 7] mi 2 6) icioi^r. mmm 2 
3 0c(Dnme.tKMmm2 3o aoi^me^tim- 

OttTtxfcV^o $/c. Sl<f«1i2 3 0cD^^gt4<i-D-S^ 

[0 3 5 8] cfct)^{*Wtt± (012 6) O^ifigii (0 
12 7) OHSHT'H^*n?>c (012 7) t^l/^T 

v>r^puyX7b-r 1 8 3tix^>>'^-ev'<^pu:y 

XlBS^ffMU V-r^PlxyXl 8 6(DflgP^ffM 
U [Hia5;&fgii[^;?j vX 1 2 7 1 T't-;U K LTl^^c 

v-r ^ o u^x 1 8 6 (Dm^mmii^u^r'-?^ i^xnu 

^rcibicn\^mm2 2 5 ±ic^rzammmm2 3 o±tc 
[0 3 5 9] LA^L. mi 2 7) (DXoi^mfS.-r^t 

<i 2 3 0 b (omm 1 1 tK^mm 2 3 0 c <Dx>y v'gpto 

*V (012 8) CD^^TS^. Sitmii2 3 0±KW 
?|{b^2 2 7^ffMLTV^§o C^cfc^fcUgfig-r^ili; 

{cj:»)s ^B^B^iP2 2 6it--^(Dmmi'^-r^ctt^x^ 

§0 (0 1 2 8) (D¥?f{bM2 2 7tt;^^-7^;l/5fti: 
etmTtJ:t\ S/c. W|p]S1S2 2 2{CS|.M^2 
3 0 i^cDr^PS^i^-il-rS J;3tclHI[a*ffMLTt=!: 

[0 3 6 0] (012 8) ^D1ifiSc^^:*5V^T, ¥?tfkM2 

2 7 (DSfif *^?sfBi 2 2 6i:K)m<-rnii mi 2 

9) AI^T^ 1 8 aa¥?f{bM2 2 7t£:A 

^^LTzmicmmtfiK). mmm2 3oxmu n 

mi 8 di:-r^ci:t-et^o Lfc5?)^oT. m^Bm2 

zecomytmmmiciiu vmitmommmio. 05 
j-:i±o. 2J.:iTt-r^i:i:*^»SLv^. ^5.^^:^±o. 0 

8J.:i±0. 1 5tiTi:-r5(liiAmLv\ 
[0 3 6 1] Lij-^L. (012 8) tCilfigtcfct^Tfe. 

?i5rB/i2 2 6<Dmma-^icrj:^ti\ ^mmmm2 3 0 
twi^wgi2 2 5$T'ig^*^^n^'n^^.si:i/^^iiii 

A^fiaiT^o lS^*^S^nif, ?£B^B®2 2 6'\®ff)i)Dtt 

[0 3 6 2] <l©^MtC)hfr5li^*< (0 1 3 0) 
^T'SSo M^«^2 3 0{iMH^«@T'}g^?nTV^ 

So ®^«iS2 3 ocDTmicw-mm2 2 i-umm-^nrc 

[0 3 6 3] 7]y^m& (v' U 3 KSfi) 2 2 
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i,(D^mi^^'2>m'^h^o 10 

[0 3 6 4] [H][aM2 4 6tD±tCA 1 , Ag, AutL 
tb. mamz 4 6±^CT i . C r fi.E<Dm(0%m:Wir 

■^^x^<D±.\zmm(ok 1 , a g^^jg^-r^o 

[0 3 6 5] S*tM2 7 3±tc¥rt{t^2 2 7>&fgfi!c1- 
«c ¥?tM2 2 7©^fi!cWR ¥!tfb7a?4§ti (0 2 
2), (liI2 3) ^T«LTl^S*^B#BS-ri>. J-X± 

[0 3 6 6] ^mimz 2 1 hic-mmmt-^^^s^^mm 

«M2 3 0>?J^EM$n?>. Sfc (013 0) o^ct^^Ci^^ 
StC^S i:T?^^«<i 2 2 5 ± t L < ti. ?^IS]« 2 2 5 
Tfe§l/^{4®^«®2 3 Ql.\Zt}y-y^)Vii 2 2 3ti^ 

[0 3 6 7] (lai 3 0) ®i9t)|ifig-rS(ii:ti:<fc 

?gB^Hll02 2 6t±l^-i:^Si:i:fet?KrBM2 2 6 30 
$fcSI^M2 7 3«f^SPSao)«^li;LTl^fflT^rci6 

[0 3 6 8] i: Ktmmat (h 1 3 o) (ommt m 

13 1) (D^^lcm^-^n^o (013 1 (a) ) T« 
7 U-I-SIS 2 2 1 ±ti: T F T 2 4 1 *%^fi!t^n. TFT 
2 4 1 O K >fiS? 2 7 3 tt'^mm^ 2 4 5 
aT-g^?nTi>§c $5.tc®^«1i2 3 0i:{i¥mft 

^2 4 6 hicmp>nrc::}y'$t^h^^-ji^m\:^xmm 40 

5152 4 5 bT-g^i^^nTl/^So Lfc-b'^^X. (0131 
(a) ) ©mB!cT-t±Sl^ii2 7 3hli^ttffi2 3 0 t« 
|W|-«fiLi:*nTl/>^o ^®Ji-&. (013 1 (a) ) 

D > c ©-iHi mm 2 7 3 >g:tt^s h {.xmmm^m 
^r^^tti''X'^^o 

[0 3 6 9]-^, (01 3 1 (b) ) tO^gtT'ttSI^ 
mZ7 3lCimti^m^nX\.-^. iIcD?X^/)-LT. t 

FT 2 4 l©KUi'yiS?il««li2 3 0t:^)^ag, 
mWim2 4 5 T-tt^Wt-g^^tlTl/^So SI*I12 7 3 50 
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immmii.t l. KMm2 1 3 hmmmmz 3 Q^mm 
hx^xmrnvtmrn-^. m\3\ (b) ) 

a^^M^X-yy.-t T F T 2 4 1 

xvtcmmm^m § c <^ j; t> . mm 21 3 -^^-m. 

liiiLT. Sltl^2 7 3i:ili^«^i2 3 o^^e^fsX^n 
Sf^in^ai: L, mMmz 7 3 i:^.iliD^«gii: Lfd>j- 

[0 3 7 0]*fe\ (01 3 2) t^-rj:a^csMM2 

7 3±tcM/jNOgM 3 2 l^ffMbTt 

2 3 os^v^ti. mm2 7 3±tcffM-r5e?[/hfia5ti: 

MbTfe(02 3) (02 2) ^TMLT(.^^OT'iJi 
B^^«IBSf§o ^fc. (013 3) ti¥?ffI:^^/^JV- 
7-i';U^ 2 2 3 t LfcfefDT'SSo 
[0 3 7 1] *4b% V-f'^DU'yX7W 1 8 3li. X 
^?>/-^Sffi^fflt^Tv^^nby:;Ci 8 6;&ffMbfcfc 

(1*) *MLTi^5fe©tDJ:^tc^;i->3S^ta^ffli/^ 
T JgfiSc L fc t OT- 1 cfc I ^ i: ^ tig 9 $ T t l\ 

[0 3 7 2] $fu. (0 1 3 3) #t:!3V^T. 1 OiOV 
'C^^DU^Xl 8 6{i:^ifLT3-30SI-t«^i2 3 0*^5^ 

js-rs h L/cA^cntpi^-rs tor-a^ < , 2 or-t 

J;t^U S/-c4oLX±T'feJ;v^J:i:t±W^ST't;5:i\ 

*fc. Kmwm2 3 o^^hmmmz 7 3^3i^7ct«c 

(ij^TO tcu v^^PlxyXi 8 6A^P.03)t>&, S 

X 1 8 6 tc A*f$-^§ i:i^9S'#mSSti. 1 otDV-f 
^Pl^yXl 8 6 (CI -30)11^ 2 3 0fe'5l/HiSMM2 

7 3*\m-r'5^^T'feoTt3iffl-rsji<tA^T't§o 

[0 3 7 3] S^/^;^^;I/2 1 ^^SW^r-fflt^S^^. 

(022) tc^-r aWt^ 1 8 a tmmmm 230 tsm 

KWtfc)t 1 8 b*W#OBl8 2 BtcESAifT 
^Hh^ommt''^^. ffiB^BS2 2 6/3^PD?$fB© 

/-v;>t>y-rh (nw) ^-Yffyt^^. ®^ 

2 1 A"!Sii§y(D±i^T'fe|§*!E-r^o /^y^^^ H 6*^ 
?.tD7tl 8 c^tfig^. M^#<D||8 2 etcAI^-r^ii^ 

[0 3 7 4] il^liStCj^LT. *fgB^T'«g^;'^^-;U 
2 l«0)^AS^ffi(i: (013 5) (c^-rcJ:^^:/UXAK 
(->-h) 2 3^EMt-5„ :/'JXA*52 3(ia^/-^:^ 

[0 3 7 5] :/UXA1S2 3 ai:2 3 bi:tit)t>*?g 

3 5 1 tftLxmm^nx^^^. 

>yy 1 3 5 1 tt^M^^-^-yy 1 3 5 1 ff J^MiJ^li^nfclf 
-XT'^it^nTV^So ^m^^-y:/l 3 5 1© 

mm) ?gB^B^^/^^.;l/2 l^H^Ot^^fi 

[0 3 7 6] d/1 O^a^ 1/2 • d (fjS9) 
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1/5 • d^a^ 1 /3 • d (SfiiCl 0) 

CO 3 7 7] Sfc. f^}Xht!^m^^mZ2 6 il^f^S 
0 (DEC. ) {4. 

2 5g<0^6 Og (^Sl 1) 

35S^0^5Og (^^12) 10 

[0 3 7 8] ^UXAfe2 3t±feMiE<D/ii6tc«feLrc 

I^ffoTfe=};<. */-cSI'fl55±M2 29^}^^LTfe 

•/UXAM2 30¥®g|5tC<l^ffi:&;i-:/7^ 

a i: 2 3 b rdj©Sm+> -y :/ 1 3 5 1 0{Sff t4 ti-X© 

ffi, 77-i'/^-^rav>TfcJ;v>. cne^tr-X. 77 

7'UXA®2 3i^>m^ffi{i:flg|5^fl5fiEU clOCigPT'S 

3 5 i*«itLr*,<ti/\ s^c, sm^-v 

yXl 3 5 1 {cg^-r§ffit{4S*fRS±ll2 2 9m^L 

r^<cttim^L\.\ tfc. ^xuXA^tc*3i/>T. 

[0 3 7 9] (01 3 5) (D<i;^tc. A*t^l 8 a«S 

^4^-v«yXi 3 5 1 ic§emtn-f, mm^^^^jvz i icx 

^4^+ -y 7" 1 3 5 1 feif^^^n-ftbl^-rSo * 30 

^m^^y^l 3 5 l{cj:»3^SW-r5e LTcif^X. 

[0 3 8 0] J;^±©cfc9tcsm^>>y:^i 3 5 i^^r 
i.XyXA^2 3^g^/'?^>;l/2 1 ®7tttil>tffi{cBES-r 

ti^^i§S^-^^>;bO^^T'SSc ^j§^0^^{4> XU 40 
XA1S2 3>&SS^^'^^^;b2 1 h 1 SP^tcE 

sr^^iifCcfct), ig^#©Bfi8 2 etcBgAM-r'STie 

[0 3 8 l]^;l3, (01 3 5) {C:fcU^TXUXAffi2 
[0 3 8 2] J-:^±(DXyXAS2 3. Sm^-VvXl 3 

5 1 mimt^mmii (0136) *^f«D*MB^offi(D so 
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[0 3 8 3] Sfc. (HI 3 6) Oct;5*. XUXA1S 

2 3*^^/U^;b2 1 OAM^^SHSLTfeii^ (0 
13 6) fiOX'JXA^Z 3ti> X'JXAIS^v^^ cfct) 

Xl 3 5 1 fc^§) ^JKfiSctfct,<OTS§o X'J >y M 

3 5 1 ^4g^^affi^<:^L:fe^^^[^i]^cx h^^x« («x 

h^^X) tcffM-r^o =S:*5, XU -y M 3 5 1 ttSffi 

[0 3 8 4] (0 1 3 7) te^Tcfc^tC, 7^1 8 a, 1 
8bl4^cOg$]IjiLTa^x^^^>;U2 UcAI^-r^o S 

itttiS2 3 oxEMu mm^<Dm8 2 6tc@gAi«f-r 

5^ 1 8 c 14^^^^ >y X 1 3 5 1 T'^SS^L, SSrf^ 
1 8 dt^So LfcA^oT, S^^^t^;l/2 lOlifiA^a 

[0 3 8 5] ^^4^^-yXl 3 5 Hi (H 1 3 8 
(a) ) iCmti^oiC^-Xl 3 8 1 TElttLTtcfcl^ 
U (lai 3 8 (b) ) <DJ;3ti:^Sai 8 iTJfMLT 
fe<I:l/\ Sfc. ^^4?^>yXl 3 5 1 <D{^lo tcfgurr 
(lai 3 8 (c) ) (DJ;atcfS®gf$M 
ii^ 1 3 8 2 ili^a^^^f!!^ 1 3 8 3 t^^mcBl^Lr 

^m^mmi 3 8 3 tlts I TO. Ti 
0.. ZnS. CeO^. ZrTiO,. HfO^. T 

os. zro^. &^i-it. i%mifTm<D:f>v ^ z vmmti^ 
mw^-^Us iminm^tini 3 s 2ttMg Fz, s 1 02. 

A 1 2 03$.?>i/H47j<, v'Unyjr;!/, x^l^^XU^— 
[0 3 8 6] (01 3 7) <D^M4^-\'>yXl 3 5 

it\ mmtrji-rn&e (deg. ) 

40lt ^ 0 ^ BOJg 

4 5S ^ 0 ^ 6 5jg[ 

[0 3 8 7] ^*3, XUXA1S2 3cOS®S5V^t4K® 

•J XAS 2 3 OSES 5 HufE<i)t^<OSffitc ti^ffi 
i*^llifeSV^<gSflT^ (®*T^ 1 . 3 5i:i± 1 . 4 3 

<i:J;(.\ ^6tt±, X'JXA2 3©gffi^iy.t^7.^ra 
Ojf), cn^®«^ti mi 3 5) illlHST-S 

So 

[0 3 8 8] (013 6) lUTnLkm^Xlt. X'JXA 
«2 3>f>tcXU-y hWc^S4^-V-yXl 3 5 1 ^Mt 

citttm^ST'ts:^^ (013 9) r'i,mmik(Dfv 
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3 ailZShl^^^n^^-yfl 3 5 1 
LTESLfclifigT-fe^o (la 1 3 6) (013 

9) (D'fuxL.w.ii (Si 3 5) r-mmLTc^^ic. S 
[0 3 8 9] (029) ii^mmmmyjmommmv 

fesv^ti (02 3) «cfc5{cy-x€^ 

Hz 2 8 tmmmmz 3 0 iiA^fi=6:'3/c«figti:^»t]7-fe 

So ^il£Sa^2 7^-;l/K (2 7U-A) T^-vy-fe 10 
;l^-e#5A^P)l?feSo (02 2) tfcu^T. 

V-Xfi^|;§2 28ai:228b tlcmm^(Dm{m^ 

ifmutnTi^^nii. mmmmz 3 otv-T^immz 

2 8a P^O^^SMi:. H^m® 2 3 0 tV~7.M^m 
2 2 8 br^iD^4^«A^3^tJLfel/\ B^tt«i2 3 0 

mmyj^Tmmm^sj^.^ csmm) (om^. 3x2 = 

6 7b-A7?lJl}^i:^So 

[0 3 9 0] m-4-msmmy5^tLximT(ot^*)v 

20 

(1) -o®li^^T^^:*3^.^T{i. lil-feoii^lctiisi- 

(2) 3JMfe(Dfe(D5-^. lfe{±ffi<D2fefc0]*p-rSI!iJ5 

6 7 U-At 1 0. 1 feti^ 1 cDy U- 
Lt:-X(Om 1 07U-Aill;-R-®I4®B!)^^M^>&!^Ji!lP 

[0 3 9 1 ] S^/U-;U2 UCttR. G. B (tL< 
a. v'T^. -rxD-. V-lfy^^") <3[>3IIfeOA5-7 30 
^;l/^5?2 2 3A^Jg^^nTl/>5„ (:®^<Djii^2 3 Otc 

eniPtsB^^M^^mi* (015 5) icTs^-r. ^fe. 
i5iB^^g^tc-rsrc46t (015 5) (c^-rmc^^L>j: 

0^-r§o sfc, (^15 5) ©*3v^T, mii\Pi^mm 

[0392] (0155(a)) T'^ffijtOjffi^mcfc 
V^T, R*5c}:t>*B<Djl^2 3 0{i "+" , 0011^2 3 

oti "-" oHi^{i{i^A^en*n?nTi/^s„ Ltcis^^x. 4o 

ftE^H^tTT- "+- ++- ++- + + -++ " h 

^mmmfmw^nx\^^^o (0 1 5 5 (b) ) « 1 7 
i'-L'iik(Dmm(Dmmmmwm^xh^o (0155 

(b) ) r't±Rt5ia*BOil^2 3 Ot± "-" , G«1I 

^2 3 oli "+" oB^^fi^^^siijp^n, ffiM^M^fT 
"-+ — + — + — ++ — " h^mmntf^ 

9l^iP:?nTV^5o o^O. (01 5 5 (a) ) (01 

5 5 (b) ) t{mmt^x^^. ^fc. (01 55 
(a) ) i: (01 5 5 (b) ) tx'\tmmz ^ QKm^a 
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T. m^Brnzz^K^t^Mmtf^mw-^tx.^a^^. m^u 

[0 3 9 3] ftSoii^fft*3t/^Tffiin1-§0^^ 

fi-^o^m± "+-+-+-+ " tt^^t-ti^m.^ 

»SLU\ cn^||]g-r§t£:« (012 2 

(a) ) Ut 1 ^J<0R]ii|g2 3 0*^ "+" T'fen«\ 
HT5^J<DRIii^2 3 OKl± "-" ttBE^eiljllp-rS.};^ 

[0 3 9 4] ^ff^mmTirt^mmhii^tt^t. mm 

[0 3 9 5] (015 5) ^Digi!]73?^T■^i^ -7i<¥^S 

m?s (iHogtiifT) rtTiiR, G, Bo^n^'no 

B!t^m^©1i14t±^{kL^V\ fcil^Jf (015 5 

(a) ) (o-ns(r>R(Dmmiii}i(Dmmi±-f-Dt" 

m^icmmxt^o rctzL. immnx "++-++- 

++-++- " tmmLrcmmommmomm'^ 

m-r^<Dxy V y tit''^^\s^-n\ Lt-^u miss 
(a) (.h) ) (D^^icyu-hc'ticmmz3 0icm 

[0 3 9 6] (02 9) l± (01 5 5) 

^t/cta)T:-S5o y-xfi^il2 2 8 tcEPiip-r 5fi^ 

mi*5j;t/$4SM2 9 l^{^JiPLTSi0a^-r5t«-e 
^4§«2 9 1 t±±tLTy-XfS^li2 2 8i: 

mmmmz 3 0 i:cDis^tc<fcoTf!5F.TSc ms. m 

2 9) ti::i3l/^TttSS01T T F T 2 4 1 ^S^LTt/^So 

$fc. y-x{i^iig2 2 8icmtQt?>^mim(Dmmt 

+(Dt^ (+) T-^U -(Dht (-) T'^-To fiiliO 

+-{is^^*(p]«8B2 2 5(Dn&^mmtt^o 

[0 3 9 7] (02 9 (a) ) t± (01 5 5 (a) ) O 
imf^ltift^U (02 9 (b) ) ti (0 1 5 5 (b) ) 

(D'imti^t^mt^o **5. mmmmt (029 (d ) 

ifmi7U-l.(DntirniS. (0 2 9 (2) ) 
«^27U-A(Dmi (03 0 (3) ) >!3^^27l>- 
L.(D^k(Dm 3 7 b- A<Dttg|, (0 3 0 ( 4 ) ) t)^:k(D 
m47U-lH<0m (03 1 (5) ) *^^57b-i:. 

(D^m (03 1 (6) ) t^meyiy-i^oy^mxh^o 

(03 1 (6) ) (D:kli (0 2 9 (1) ) Om^t^S: 
[0 3 9 8] iJiB^;g:S^fc-r§fci6(c^^gS2 9 1 
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a, 2 9 1 htim-t^A.. ^tc. +mi^ommm^ 

ti^-DX. (02 9 (1 ) ) (DRa)B^2 3 0 R HiV- 
Xfi^|g2 2 9 a*^+1iS. 2 2 9 b A^-^ttT'S^*^ 
^4^12 9 la. 29 1 h\Z^y)n-(Di^t-iX 

ti^-omimi^ff^smm^tmmz 3 o r i izmwtti^ 
T. ii^«^2 3 0 R 1 T-tiMn^nT^^^nTv^s 

ttfi0^Slti:4i:^l/\ [5|^(c, 11^2 3 0 G 1 
Tfe|pH$fc^^gM2 9 1 a ^:2 9 1 b{±++>-t;l/* 10 

[0 3 9 9] Bli^2 3 0 B 1, 2 3 0 B 2 -{±£20 
(02 9 (2) ) Tt±;fe:&OV-X€^l|(D 

ti:fT-t3fPjLSu\ efc-t5t^<l\ (03 0 

(3) ) ~ (H3 1 (6) ) T[±. fe*f®B!fefi{M^^Oii 20 

tt^'5S>Pf^itti:!S:o Tl/>-5fci6$ ate @ /£-5 1 < V>„ 
[0 4 0 0] (03 0(3) (4) ) T'l±, Gil^2 3 

0 0 1. 2 3QQ2-(Dn^(r>V-7.m^Wi22S(Dm 

[0 4 0 1] iRl^tC (03 1 (5) (6) ) TtiRlJ* 

230R1. 230R 2■■■(m^ov-xm^mim-' 

fcfiL^ (03 0 (4) ) Ojii^2 3 0 R 1 

^(031 (5) ) ©ii^2 3 0 R 1 ojc^fcjij^teri 

in^n^mji^tt:^)^ 2 7U-Atc^rct3|5l-i;^^0 

[0 4 0 2] (02 9) ~ (03 1) tfel/^T, 2 7b 

(02 9(1) (2) ) fCtsV^T, ®^2 30 B 1 40 
tD«OV-X{i^?i2 29a, 229bi: LfcA^ il 
ntcPI^-r^t©t:-l±^I/\ tct^li. (02 9 

( 1 ) ) (Cfel^T, Bll;^2 3 0 B 1 (DM^^V-Mm 
IS 2 2 9 (+) i: L, (0 2 9 

(2) ) {i:t3l,>Tl±. (-) tb/cTb^ (02 9 

(2) ) Tt±Bii^2 3 0 B 1 <mti^<r>v-7.m%u<o 
m'\&^-s\^i^mmh Giii«2 3 o g i ©M^ffi^v 

$ fc. (029) mxit 1 OOiii^^J03H^«® 230 
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£-r5fecDTtt^<. (03 2) ^c^-Tck^t-ia^tT 

[0 4 0 3]>5:fe\ (03 2 (a) ) 
«Sli:-rnif. (03 2 (b) ) ti:^>j©^2 07U-A 
omi^i^LTV^'So J-:^±Ol5i9aT'fi7U-AC~ 

f U 7 i/^g^T^ 5 6 . 7 f F = 7 U— A }L ^ 
ii. 2*©l]^R>&-¥{5i:LT (±TtD 2 

fiiiLT) , (02 9) ~ (03 1) ommm^mm 
[0 4 0 4 ] Sfc. *fiiB^«DSifF:^ffiti;^ h v-r:/i^o 

iii^SHg®^^'^j:*f)S-r5feOT't±*<. (03 3) tc^ 
5>L. 3/41j^1*&L) iOS^A^.^t/TtiifflT:-^ 

S5^/U^;WcfeJifflT'tSo Sfc. iii^fet±3l^feli:PS 
S-r5t>©T'a*<. 4feiU±T't, Sfc2feT't.<fc 
v>o 7-i'-;VH->-'^:^i/-\';WcR, g, BOt^ 
^7U-Airi:tC^5mTa^-r§ti^t±, :^7^-7 

il/cO/ t iii? T ^ ^ L t a M 3 $ T * 1/ \ 

[0 4 0 5] Ji^T, ±i: Lrwm^^^^mm^im-r^ 

[04 06] (034) tt*5iHJ®g^S«O®fiSt0T' 

4a. 1 4 b © 2 OCDa5^^lc5^li*nTt^§o 1 

4 a<D-2tcli^7tgl 4 1 af:im<omf^tiriB<0. 

mytmi 4 b© liatcti^T^gi 4 1 bA^3iDf^tt?.n 

Tt^^o M^^Wtcti^W 1 4 1 b*^fflffiO±gp (± 

ffl) icmm-^n. 1 4 1 aA^^TB? ct'jd tcBHssns 

[0 4 0 7] #7t^l 4 ai: 1 4 h t(DmS (A©ffi 

m) tctt, mytm 1 4 a i: 1 4 bp^^D)t<DAai*^}IS^J■r 
1-) o LA-U f^PiA^i11;^ISv^iltAWSLV^o ^ 
fc, (03 4) ^i:^3l/^T. ^7^151 4 a. 1 4 b^5i-|i 
•r S L PI P, -f L t c ntc Pl^f 5 1 OT' * 
<> i-^0297tMT'tcfc<. $fc. 3-:3j.::(±tc^il$n 

[04 08] mytm 1 4 ©T^tBiMyteti^Tts 1 4 a . 

1 4 b«D^@J&Mx.fc< <'t:5fc46*£t!£lS2 2^*«« 

tn. $fc:/'jXA'>-F 2 35bW^nTi/^So 

[0 4 0 9] (0 13 5) (±a^;^?4©m0a0T'S§o 
(03 5 (a) ) imytmi 4 1 at^i^j^U 14 1b 

*^?^fl"«om^*^-ro LfcA^oT. as 1 6 o±ai?tiiN 
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3 5 (a) ) ©miTti (0 3 5 (a) ) Ol^miC^^t 
ck3fi:^^^-^^-.;l/2 1 (Dmm^Tjk^cO 1 0 7 aA^Sft* 

^^^m±^m-^&^. i:jL±(Diitti^ih (03 5 

(a) ) Tii. Wi^^gpi 0 7 b«^H^B©gjg^^{k 

[0 4 10]-;?. (03 5 (b) ) Tli^TtWl 4 1 
b^^ji^'JtTL, mymi 4 1 a;?)WmiTS?.o ilOBt 

imimm^^ 1 0 7 £DTai3/b^iifi»t;b^^miT-s.^c 10 

(0 3 5) fC^1-a5^73!*t±®ffi©Tgl3A^«S 

[0 4 11]^4b\ (03 4) (03 5) fC^oV^TM)^ 
W 1 4 1 a t 1 4 1 b ititmC}^tTr?>t LfctK 2 O 

T'{±^<. i;^AM/4 7b-A©B#PEg,^S.J:TL. 

3/4 7U-AcDB#r^.R&iT-r§i:LTfe<fcV\ tfc. ^ 20 

M^m*^ 1/47 ly-mmt-DrnT u i / 2 7 u- 
ABtr^t±M;^'oM^w*^f^*T^^giT' J; L, ^mm 

rS T , 1 fng-rs 

[0 4 12] 30 

(1/4) ^T,/t<3/4 m^l 3) 

[0 4 13] sfc. (03 5) icis\.-r. mft'^ 1 4 1 
bti 4 1 aii^mcs^STr^tLtcti'^ctiicm^-r^ 

fe01:-t4^<. m^l 4 1 b^l 4 1 a^l 4 1 
1 4 1 b-^1 4 1 h-ti^o^oic^Tomi^Km-^ 

7?[Rloiiffi%»t^^-5«fc-5C^^^^^^;U2 i^^iJPT 

-t^^So f/c. m^^l 4 n±LED7U-n l:S:if 
t H#^x T i (/> il (it ^ f T'fe ft 
[0 4 14] W±{ae«Lfc»®fi, *^^®ffi<Dg^ 

[0 4 15] (03 4) {i20©^^«l 4 a. 14b 

±mtTmicmftmi 4 1 b, 141 a^easL/c^^ 
TfeSo ©T^ffii 4tit^)^^^>^<^r>'Wcmfi)t^nT 
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[0 4 16] ^Ttegl 4 1 btiST^ISl 4 bOg|55^^Ba 

mu mytm 1 4 1 aim^mi 4 a^a^^^&MBfl-r 

50 L/c/j^oT. (03 4) i:{iS0^gl5^i-O^fifiJ^I|tt 
|WI-T'S§*^ (03 6) O^^li. B(0g|?5i-<?)}^t^^ 

mciPXT^iifctiiJcO^TieiSi 4 ai: 1 4 bi:tD^ 

[0 4 17] (0 9 1 ) tig^a® 1 0 7 
m^^iBi.L<iiWmcL. l®ffi*»t}^x.TA^5.. 

M>twi 4 i^j=^iTL. ^^.mm^^^?>^oict^i. 
[0418] (0 37(a)) immm^^^m^^m 

ffmiT-SS. (0 3 7 (b) ) tilSffil 0 7±gP©^ 
)tg 1 4 1 a 7b<i^^fl-tclj^A'5^^xJtlSo (0 3 7 

(c) ) i±st>'iS7tgi 4 1a. 14 1 hurmu m 

51 0 7{il,x^<;S:2,c clomiA^^S^T'S5 = 
(03 7 (d) ) T'{i, 4-jetiTfflf)^)t:):T 1 4 i b*^ 

jiS^TU ffl^^S^N-rSo ^-LTSO* (03 7 (a) ) 

[0 4 19] (0 3 7 ) OlgidTJSTii. (03 7 
(b) ) (03 7 (d) ) Vm-Mll 4 1a. 14 1b 

t\ Sfc. (0 3 7 (a) (c) ) X^EM^^^nofc 

[0 4 2 0]:&*3. (03 7 (b) (d) ) tc:fev^T, 
i^7U:Tl4la, 1 4 1 b:&|pi^tJ:)S'j:T?-tJTt<fcv^J: 
i:(iW3$-et.*<. $fc, (03 7 (b) (d) ) O 

iltitiiS: 1 3 1 1 ^N-r <fc 3 1 / 4 1:^±. 3/4 «B#Pe§ 

[0 4 2 1 ] $/c, *f|H^©^^:^^tCfcl/^TllS^^ 

im^\^^^o LrcA^oTJSJcfeSS^T'SoTtxfeV^L. 7" 

[0 4 2 2] (0 3 8) ©SS"x:^J±fe*aT'fe^o (0 
3 8) tfel^rt (03 8 (a) (c) ) t£:*5l^Tli:. 
m^tTl 4 1 a*^j5iTL]iiffi±g|5tL<liJ£{^^4'^L^i: 
LTffl^S^mii:^So Sfc (03 8 (b) (d) ) 
tcfel,>Ttt®7t«' 1 4 1 b*^jSfl"L, liiffiTgi5€>L<tt 

[0423] (038 (a)) T'«fe{||5»J«O0trS-r i 
^^?S^1 0 7©^5^t:^±tDljffi*\-»t;b^boT 

^^S^xmi) il4oTt.^5o ^tc. (03 8 (b) ) T 
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mSS (c) ) Tii^gP^Dg^fS^ 1 0 7 ati^^l^ 
lli:^oT*3^). (133 8 (d) ) l:~iiTm(Dm^Mm 

1 0 7 bti^^miil^oTV^So 

CO 4 2 4] wiOcfcoic. a^^^^.;i/2 1 ommmt 

[0 4 2 5] (0 1 1 9) {± (0 1 1 7) (118)© 
J:^tcR, G, B^©3Jgfe^fg?fr^«?l liiW 

[0 4 2 6] (0119) (Dt^mmic^^r^^ic. Wr^ 
mmm^mmm i o ? r. m.^wmi^ i o ? g. 
m^wmm 0 7 BjbMi^^g^^nso s/c. mmi 
®x -y v;gi5fe§i.^{±gffitgEB^n/-c LED mm 

?) A-«:;*:^SmiT*iT1-5= (0i i 9) £D:fe«iJH 
tc^-rj;^t. ^jiJH^Riiifil 0 7 ROSS^gRlTtiR 
<^mmfn§M\^ (8 2 R) . G®H^ 1 0 7 GOg 
^®PiTtiG©fg7t^?AWTL (8 2G) . BOiSfgl 
0 7 B ay^Tmmt B ©fgTt^^A^.-i&iT ( 8 2 B ) T 20 
?)o R®fl7tMJ|lc8 2Ri:B(Dfg^fl^8 2B^G©^ 
)^SSJgc8 2GtB©^3^^Ji8 2BF^, BO^T^fHiS 

2 B G (TimMW^ 8 2 G raa^f j^ffMig^ 8 1 (/^ «v ^ 

[0 4 2 7] L/c^b^'oT, ilfg^^mitt, 
2 1 <DffiM©f5ttti:t5i^T. Rg^^MS^^G^^^ 
IIS^-*Ba^^ag^^R^,7^^...i:^^,$n^<, c 
syn. R^^+aS^M (tL<«. Ga^+Ma* 
^F^. Bg^+na^^fa) ^Ti:-rntf, Mg^flar^ so 

1/4 • T^k^3/4 • T 4) 

[0 4 2 8] i:jL±cDmmmii. mmi 1 1 Af^^m^m 

-rSt^^T-feofCo (03 9) tiM-y ^^-r h 1 6ti# 

[0 4 2 9] (0 3 9) t*3l/^T. ^S^^U^;l/2 1 bl± 
Ttttll^SiMWtai-r^feOT'S^o g^/U>;l/2 1 hit 

^^nmti^hii.^n\^nM2 2 5 bi: 11^^775^ fcxh 

t <fcv>*^ mmt 1 oii^m)^±2 0 oii^fTfiirtt 1 
o<D^Stt@3 9 3^JfM-r5o «>L<{i, g^^/-?;?.;!/ 
2 1 ©Miili^lSi^Nt-r^t. N/5 0J-:^±N/5W 
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[0 4 3 0] n\^nM2 2 5 bi:^aSS3 9 Sf^tCti 
PD?^b°b2 2 6 bA^iSJf^n^o PD?ifH2 2 6 bO]l 
IPti. 5 /xmJ-:i±2 0 /xmJ-XTilL. $?.t^»SL<tt 

«jSB^B©¥i^s?g L < ti. -7- -y h y - ^ (?) 

¥t§?Lm±, 0. 7/imJ.:i±l. 5/imU(Til-r5c S 

fc. p D jgtB^B 2 2 6 b iiif ^i-^ wi^B t tmmmj& 
^^i^mcLfzKf mm^-^fc 'ot^i.o rmis.x^ o t 

[0 4 3 1] {i^fi4 3 1 ai:4 3 1 bOflTtlfiti^P 
S4 3 1 a*^?)ffi|^$n^)tO»li^< 

[0 4 3 2] n\^mmz 2 5 bii^§mii3 9 3icmu 
^nswffti. s*Mt-ii?SH^B]i2 2 6 b^^^mn.^ 

[0 4 3 3] a^-'^:^;l/2 1 a tm^f^^)l2 1 bT^tt 

Z6Xtyy'4±iJl±i'y-fUy'ifLX^<<ltti^ 
iff $ Li/^ 

[0 4 3 4] ^*3, m3 9) x-iuytw. imyty-f)\^ 

A. 1a)t¥m) 4 3 l^m^^tLtztiK mi'^J:<t 

x^?>o ^fc. m^sMz 2 6 btiTN?g^H^. ^mmm 

^;l/2 1 aO)tlllliflltji)\5^4 3 1 cJ&iBSLTt J; 
l/>„ ilOl^Ji<i)tefie4 3 1 c(Dmmit. M^t^i 3 1 

[0435] (0 39)©<fc9 tc^ifig-rntf > 

3 9 3 tur^^E^mta t^-D'tcomaiiLm^^Mt 

^niiic^^). (0 8) tc^-r cfc 9 8 1 1 L 

<l4^iTS158 2^^ifi!cT'€i.c ilO^fiS^TasS 1 tL< 

itmi^8 2(Dmimz^B;imt^^Mmm3 930* 

SJfci: giiJc:»-r?, Ctm-^^. ttE^EHiip-r^ 

oT. g^fx/U^;b2 1 a©«^iij^;&0j3^< L/itlBK 

t g * t ^Jp-r 5 c <t: A^T- # 5 ^ til ^ ^ o 
[0 4 3 6] (03 9) ©gfiSctt. >'^y^7-r H 63!)^ 
e»g^-'^^^;l/2 1 afcAI-t-rS)te*a^^^^;l/2 1 bT 
fiJSiI-r§*><OT'feo/co LfcA^oT. S^/U-;U2 1 b 

[0 4 3 7] clO:^?*;^ (0 4 2) tC^x-To (04 2) 
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-r^C^/b^nJtgT-fe^. (S4 2 (a) ) A^?. (H 4 2 
(d) ) tc^-Tck^^c. pjT^*^«^SI|<i39 3^* 

[0 4 3 8] ([14 0) {iS5^^^^^;l/cti{i:AI^W«iffl 

(j^m.^Bm 2 2 6 b iiT^^iSfflo^ga^Bji 226a ©m:^^ 

^-rSfeOT-feSo 2 2 6 bl±PD?gBl,JiT-fe^o PD 10 
?gHl2 2 6 b±t^(q]«^2 2 5*^Jgfijc*nTt/^§o ^1 
©<fc^tC?SB^Bl±tCitig. >ttfp]«'^2 2 S^^^^T^:^ 
P DtSfaZ 2 6 b*^Hi^fc>5.-e255o CCO^^IrI 
m®2 2 5 i:7 Wa^S2 2 1 rati:7t^Pffl«^H^B^2 
2 6a*^K^f^nTV^5. 

[0 4 3 9] (0 4 0) tC^fiJcLTfe. (03 9)t|WI 

(ISI8) «g7T^ml;&^Il■rsc:^A^T-^:g.o ^ 
*3. ^^/U^7l/2 1 (Diiiiilifc 117^^4 3 1 ^BHg-rs^ 
i: i t) > h h '&|p]±-e t § li W ^ S -C 

S fc. ?gfii|g 2 2 6 a (i-yx h hfc^a^ if 20 

ffi©?SH^B© v>-fn^ffl i^T <j; ci « a 9 S -z? 

CO 4 4 0] (S4 1) li^Stt^S 9 3J&WrS*^ 
0^©S5^g«©»gP^®mBg0T'fe5o jlSS«3 9 

2(cti^i^^s«^i3 9 3*'«)gfiSc$nTi.^?.„ #^a« 

^13 9 3tct±^SK^-l'A4 1 l*^g?^$nTl/^;5c S 
SFv-i'>'Ml 1. V-X K^-r^-n 0 2*3J;tf, f~ 
h K5-Y^U 0 ni^SSS3 9 2. 7 was 2 2 
1, feL<{±>Pf[R]5S2 2 2±te:iSS^nTV^§o $ 
fc. ^F7'l'/^oaitiiffi?ttC0G i^yfirym 30 
X) SI«T'^»«^±{i:gl^*nTV^So iS^liAuT 

^^y:/ (^S) A^fgfiSt^n. 7xy-;i/^Bgt^Mil»* 

[0 4 4 1] ^fiK^-r^^4 1 UJ. y-XH^-fAl 
0 2fcc!:r>'y-h K^-r^n 0 1 il|W)^^i;i3^::^)^5.^ 

s«^i3 9 3{cfB^^mto-r§o ii^, z.(Dmmi.. m 

{i^gS(CO^a«<i3 9 3fc;i->Wffi^91*PU 40 

[0 4 4 2] iryms.a:>mm. -mmm-^m^t 
Lxmm^cmnL. ^mi.tc^^mm?>9 2^ciryns. 

4IS0^4ttii3 9 3^:tySEE*^5^7ttE 

oT'tt* < , mxsmxs(ommmiziryms.-^m\i\.x 
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$fc. mmm^t-'&tmm.t^'i.coxiirs 

iif ^g^WSStc-r § ii i; ^ @ W i: f 5 *^ 5. T'fe 5 o 
[0 4 4 3] j;i±©^SH?iJt±llffio:£^;^[S]tcffM?n 

fcx h ^-i^^mm (.mmm) 393 tc;ty«E^ffi 

fco ^g«3 9 3*fflV^5fc4&. illlfT73(R]{i:ff5t 

©TS -Dfco (043) J± V h u >;/ ^ xt^tiiiM^#% 

[0 4 4 4] (04 3) tt^-O3m^0T'^5o 

(i±ji«f) . mm ($m^o mm^nb^tt>^x^^. 

[0 4 4 5] ^^^?iiil 0 HZli (04 4) tii^-TJ; 
^tC, ^Jg®^a«^3 9 3*^^gfi!c (MM) ^nTl^ 
5o ^:}3. C<O^Jg<?)^a«®3 9 3tiSl^i:bT« 

(H 3 9 ) xmm L rc(D t mmx^^ t)\ mmo)^^^ 
m<'rzibic. (S4 4) (o^^ummm^ Q3m 
mmm3 9 3ic^n'et\m^i^^4 4 1 mmt 
nrfeo. awiS?4 4 u± (0 4 1) ©^SK^-r/^ 

4 1 l«tfcl-;jiS?fc}g^$nTV^5. fcfcL. (04 
4 ) ©J; 9 tcSiifM^SS 9 3 A^V h y 7 i'XtlcTS^ia 
^l±, SS^!ffi?4 4 10*lit*^^<:S:-5®T% ^2Fv 
-r^M 1 1 i:MS^SS-74 4 1 r^^^:x>'3-^Fv^'/^^ 

[0 4 4 6] (04 4) <D^^t±, vFU'V^Xt^t;:^^ 
[0 4 4 7] (01). (039). (044) ^if, 

if j; <3 li^^jjii 5 nr i^xx A/Mc t wsiiTS 

(Dgp^^tiHSS^J;: T ?. ^ if f&JP^^^^ ii ^ S 5, 

ffi<D!tt^©^*#^s^ii-rs:^^t^x.p)ns„ ss^a 

^^ll«:^^-rs^^t±, ?S»«;»j©fSMi:ii^e.^v- 
[0 4 4 8] (044) l±®ffM113 9 3 i: Lfc 
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1 4lcmtt)^^Zi,Xl\ §^7t1Sl 4 0TtcL E D 1 

[0 4 4 9] (04 4) t±VhU-y^X4^t<ifigLfc73 
^Tfeofco Sfc. (lai) (039) (040) t± 

(04 5 (a) ) iz^.t^'yicxh^^-fmm^Lrc 
-n^x^h-^tc. (13 4 5 (a) ) tc^-r^-^-efe. m 

4 4) tC^1-t^^7?fe»7^S©ipS. 

[0 4 5 0] (04 5(b)). (0 4 6) iDlifiScti- 10 
g|3^^fb^ii:/cfeOT-feSo (14 5 (b) ) tiXh^ 
^ ytt0^a«<i 3 9 3 L < t±^7t« 1 4 *45*gI5T- 
lffl< (^A) L/c:*i©-eS;g)o Ott), (04 5 

(b) ) {CfcU>TA©g|5^ttS<, B©g|5^{±ffl<Jg^ 

(04 5 (b) ) Kfrst^oK^^W^-em<-^^^}ilr: 

<k ^m.7m'Mt.^(f^mm^'\r'A\^'iroz. tti^n-t^. cm 
4 6 ) immcDm^m 1 4 l < immmm 3 9 3 tcts 20 

;&^>^< (»K) Lfcfe©T'fe5o 
[0 4 5 1 ]^*;. (04 5 (b)) (04 6)fCfeV^ 

T^s«3 9 3. m^mi ^(D-^-cxiizmmnx^ 
imTT-Lrci^K onti:i$fi^-r?)t 3 am 
J:T-ti:<. ifc. :^t^^*':)ii:;^[c^fl:LfciifiK (rc 

t^li. j^anmWiHttK 4/4H^3/4H^2/4 
H^l/4H^2/4H->3/4H^4/4H-*3/4 
Hi:^{k-r?.ia*ffiM) -e*><tu^cii;{±u^^S-et^ 

30 

[0 4 5 2] %4b\ J.X±«^S!§fl?>JT'l±^J^tt«i3 9 3* 

[0 4 5 3] (01) m3 9) mici3i>T^mftmi 
4. a^/^^^;i/2 1 bA^p.(±ji<t$ns7ti±, zm (ms«f 

■e^^o ccD:^atcoi^T (04 7) ^m^'^rmm^t 40 

So (0 4 7) ^C:tel/^T, (04 7 (a) ) 7U 
-A. (0 4 7 (b) ) ^^1 <D7U-A<7D:^«D^2 7 
U-A. (0 4 7 (c) =^m2<D7b-A(D:^£Dm3 7 
ly-A, (04 7 (d) ) >S:§l3 07U-AO^^cDm4 

1 4Src{itt«i3 9 3ttl/4^i-fiJi:^6„ 

[ 0 4 5 4 ] ^ 1 7 U-LZ^imytm 1 4 tiEB^n/i 

^^m^ 1 1 s^cfi, «^3 9 3^mifLTmitm 1 e 

*^5.{iTiJ<0i/4Ogi55^8 2A^^)t*W^n§j;o 
ict^o m2(DyU-LXl±. ^^3b^5,Til<D2/4© 50 
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35^8 2*^p>7^*^tBSt$nSci;^tc-r§c ^3t07U- 

^4 7U-AT-t±. -r^^TOgP^^^^-TtettHtm^ (S 
5^xSI^) 8 2i:*?.J;9tc-r§o 
[0 4 5 5] il<Dcfc3tc»l{^J-ti:nt±"4 71x-A-r(D^ 
^^mii (04 7 (e) ) il^So aS^N^Siicl 

0 7 d*^at0j:5<, g^^Ml 0 7 a^Sfe0t<-rS 

[0 4 5 6] i:Ji.±(Dct:iif'^yi7^^h I 6*^?>ttlW$ 
h^Mfft-r2>o (0 4 7) TttA'-y^^-rh 1 6*^e)til 
7U-Ar^T'e^aS^5:ff3feOT'S-3fco fe-^^A.. 

^mytmmtmnTm?>^mmti^xt?>(Dxhtiii 1 7 

^jf)t1g>tt-^i^©afeL ED^^D^lt. CCD 

[0 4 5 7] *^^T-t±, S(^j7U-Alz:t)fel3>'^y^^ 

1 7b-ATv^>yi^^-r h 1 6*^e)Hil^Sn57t^«>& 
[0 4 5 8] m^.^<^^j\^2 1 H^Bf^&oit 

B-ti. ^^mm3 9 3icmmt^m&^m<t^zt. 
s§iH±pi->'iiE^0ito-rs^a«iiS{^^< Ts 

tL<«»7^1fitCl2'9#ttP.nfcfg)^^?l K 1 

[0 4 5 9] -yj. m^Mmii:m?>h'^^t^\^'&^t 

< . t L < 3 9 3 tCWE^ 

^mm^'p^j: < . fe L < ammm 393 icma-r^ 

[0 4 6 0] tctl^li (04 5 (b) ) fc*5l>T, aO 

a5^oii^A"iBg<. b. c. dco^^tim^<. imni 
i}mE^m< u mytm4 13 a, 413 hommi 
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9 3g. 3 9 3 j, 3 9 3 \^(DmmE^iSi<L. m 

(04 5) ifm^my3^(Dm^ii. m^tmi Aaic 
m^-Di'f^nrcmftm=i'^(omMti^i&<L. mm. 
1 4 g. 1 4 j . 14 1 Km.^mfibntznytm^^(D 

[0 4 6 1] (114 6) O^^^iP^T-^-oT. aOSB 

^(DmmiJiwu<. b. c, d(D^i&t,m?><. im^^^ m 

mm^M<U ^JgW3 9 3 b, 3 9 3 c. 3 9 3d 

mi'^jv trnii rj:^. (045) (04 6) 11 

t*3V^T. CmWM) 3 9 3S5VHi^)t^ 

?i 1. 14 \(Dm^^^. ^n^etKDm'^mmmicM 

i^y^, ^^V:3yfft±H, mm, t'y-fetc) ^tzl^ 
X-^ (;y">V#14, Hj!Hi7^-^, HJlHif^-^iDg^fb^yc 20 
a H^Hfx-^'^^^-^pmie t c) tCjSDT. B^^S. 

[0 4 6 2] sfc. ^jgrnss 9 3<D-^-fxii2mmm 
h ^ , -y-^r xo:*^^ $ 3 mmi;i±.i:' s o t t j: i ^ 

tf^5^-\' • -fy • ^^^^+^0?iaffi*UD/^^%■t^- 
T^Si 4, m<i3 9 3^ofB«{i. ra^fgS5i.^(iXh 

14. 3 9 3 {±mft LTM-^SiKSSJi^: < , 

4#0^g|5^^:^"<tBI^T?>7ttJ^^-rLt. Bift^M^Ox- 

^ S /c rtSt X K) , a-^f y?)^ 'J 1 3 ym^m^ 

[0 4 6 3] (04 8)14(04 5) (04 6)i^©1i 

mo:)imm'C'&^o ^fc, (S4 8) {c*5u^t4 1 us 40 

<l§7t^?l 1 (14 1) W0H15ilLTtJ;t>o OS 
^)^SF7'1'^M 1 Hi. HCAM1-§71£ 

$/c^Stt<i3 9 3«^7tSl 4 i:B#mTt.cfct/^c 

(04 8) T{i^^«^3 9 3i;. ^^K^^^M 1 1 

[0 4 6 4] *^B^®S5^SS{4 2 0(D7l^-Ap{tU 
4 8 5 a. 4 8 5 b*M{i-r^o ^»5ma54 8 4 aA^ 50 
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^tU 4 8 5 atCx-^^t&lflLTV^SBtti, ^Kim^ 
8 4 bti^^U 4 8 5 b A^P)X-^^M*tli LTV^ 
So j^tC^tj^xSM 8 4 aA^^i^U 4 8 5 biCx-^ 
^^SlfiLTl/^SBfti, ^f3^x.gM 8 4 bti^t U 4 8 

4 8 5 ail^tU 4 8 5 h tit^mm^^liiL tm^i^ 

[0 4 6 5] rig^4 8 3« (H7 6) te:^-r <J; 9 ti:^ 

^^ftfiicL. il©ffl(iix-^>&x-^f^&»4 8 2tC^SIfi 

[0 4 6 6] ^SKv'i'>'M 1 i{±xhv-r:/4^o^s 

«mS</H4^JB«1i3 9 SA^g^li^nTV^So ^SF 

v^^M 1 nci±ini3 9 3 mytmi 4;^^®^^ 

14. 1 4 IcgM^nfc^gTtK? 14 (14 1)^ 

MfflJ-rSo ):ggg|54 8 3t4iIcO^SF^-f'A4 1 HCjl 

[0 4 6 7] ^f^^HM 8 4 bA^e.®Bj^^r- 

354 8 n4Sft^M^tcttu S-^feA^Ottffi. iifiiits 
»^ff v\ t 1 H L < 14 1 DKi&mm^ni\ 

X- ^ ^ft 9 o c n e. O X- ^ lift >&l^7 Lfcx 
-^?«y-7>F^-r/u 0 2tcMn^nSo 

[0 4 6 8] y-XFV'I'/n 0 2l4U-^;l/iX7F^H 

aiin^nSo |g®i:^Stcov^Tt4 (02 9) 

(03 4) ^tlKBJL/icDT'^SSI-So L*^L. mmi5 
^tt (02 9) (03 4) ^©T^^tcPI^tSt© 

-u-t4%i\ iMmRCiit 11^11112 3 otcepijp-rsB^^ 
mm^omit^^mt-ii^ i H^icigsi. i n^^y^'ii 
icmmmm2 3 oicmut^mmimomv^^Km-^'^ 

§ 1 VSeigSi. iS^^tA^o. 1 li^^Jo'iitcli^^ 
1i2 3 oicWha-^ti^^mn^com^^&m-^-it^ 1 D 
iSeigSiOi/^-fnT' fe J; o .i:i41_9Sj!?tft u\ 

rcr4-6-9 ] W48 ) k*5i/>TB;sp,*>^i; a 

t.<Di: LT»*bTfec};t><: i:t4w3 $T'tS(/\ 
[0 4 7 0] SM<DCi:^:*<e,jgrBg^''^:t^;I/2 1 tcEH 

^/^^lt^4w^^T'^.*^,^„ 
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[0 4 7 1] ^tc. ^gF^^AcDMtj, mTrmmt^ 
[0 4 7 2] Sfc. ^yu-LizhrcioMmt^'2''m± 

L &»^ff o T t cfc 

[0 4 7 3] i:A±ox^ic:^mn(Dm^mm'eii. 

x-^tctiio'^. ^^y^^-Yh^. vhU-y^Xt^ctc 
A-y^^^' hA^P.ttilt^n§^W^-r2.o ^-iDfcii. 10 

[0 4 7 4] (0 4 9 ) t±, 2 7 U-Ai:^±©SaP^T?, 

1 4 1> L < im^nms 9 S V H U -y 

^X^K^c^^IB^l 0 7ti:BgBi:&JgfiK-r5;^jST'a55o 
(0 4 7) T-liXh5^^t*cT'Sorc*\ (04 9) a 
Vh'J-y^7.tlc-efe§. 
[0 4 7 5] (0 4 9) f4?I mm ^ifoa=5: 

•^^^<0S^LfcgimA^■Hg^/^(Ii:^7r^LTU^?.o Lfc**: 20 
oT, ^^10 7 aA^at>Bt<i^{c 1 0 7 b->l 0 7 c 
fc^O, 10 7 dtimi>m^\^\ OSO, 
,^r^® 9 S^SSJi 1 0 7 a 3 7 U-A^P^. 1 0 

7 biizyiy-i.mrs. I 07 cli I yu-i.mm(D 

»^is 1 AimKimf^Mc^ftrnj- 1 i ©fi 
ts^fesv^ti. ^^m&±.(DmBBm2 2 e btc0]*p-r^« 

»J>^SiiW^>S:llilT'# 5 ci i: {±m a * 
T?*>3S:l\ Sfe, (04 9) (04 7) T'{±|gl7U-A 30 

[0 4 7 6] (0 3 9) ^tCfeV^T^Stt^lS 9 3{i:. 
liiS 1 0 7 ±3b> P)T'\liIM;^^S-r ^ J: 5 tcgll LfcA\ 
iintPfiS-r§t©T'l±*<, (0 5 0) 
LTfecfcU^ ^43. (05 0) ti::tel/>r, 3 9 3{±^4 

7L\m%U \ 4ti:Ht^^^Tt<fet^ Z.(DZ.t\t (04 40 

mko^^mm 1 43 1 t uia^^s^ t -r i. /c (5€ 

Jg) tt@3 9 373S;&^J3^LTm0j3-rS3b^, cintiipg^ 
-r ;§) t © T t± ^ < ^7tK77 T S o T i 1/ \ 
[0 4 7 7] (0 5 0) T4±20C»^gK^-r>'^4 1 1 
a. 4 1 1 b^raHU ^«K7^/W 1 1 a 
gfcgBB?tlfc^^S1S3 9 3 atgl^?n. ^SF^ 
^'/W 1 1 b{i:^|S[S@{cgH®?nfc^«tt@3 9 3 b 
tJg^^nTU^So OSD. ^g«®3 9 3{4±A^P.)ll 
SStC^^^^SttiSS 9 3^l^g|;^nTl^:5„ 50 
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[0 4 7 8] (0 5 0) ©/^y^^-r hli. NTS 
tO^'y^?U-7>^^©gf^/'?:?^;L'2 1 <!;ffl*^^-liTffl 
t.^^^i:AW$LV\ (0 5 1 (a) ) 
^if7U-ATi±. ^SMffiS 9 SO^SiSi (393 

a) f^(bmkm:i.T%mmmict^ (feL<tt, ?s 

7U-AT'tt (05 1 (b) ) <DJ;^t. ^S«1i3 9 
3 0{S^#g (3 9 3 b) A^^Hr^T^SLTTttBltttll 

^OiMilT^) o J-:i±C»j;^lC (0 5 1 (a) ) t (0 
5 1 (b) ) ^%m'^t>^^Z.t\iC^Ki (05 1 

[0 4 7 9] ftfe, (0 5 1) tCfcl^T, 

tasn5^4«®3 9 3ii-*-r-3tci5ss-r5t(DT'a 

^5?'A^aTt.j;i\ lU_h^DCiii± (04 9) aymmn-D 
tHLT, »:^S^^omTfej;(/\ C(DCi:t± (0 

[0 4 8 0] \:x±.<Dmm^^K>. m.^s?^^)\^2 \±.k^ 

(^Jg) tt^iS 9 S^ffll/^fc^). 4^»b 
fco L*^U iI(D7a?itCcfc?.-ri:fe, gS^^U;b2 I'N 

^-(Y\,tnnm-^^rc-^^ (t-s^A.. (039) ~ 

(05 1)) (DlS^tm^-^^^^Z-t^m^l:^ 

[0 4 8 1] *4b\ *0Ji|ffl«OMc*3i/^T, ffl^i-^n 
fc«^t5l 1 4tL<t±^4«ffi^iSf'^LT. Mg^^ 

L^?, M?tf§)t^?l?^-7FU-y^7.^iit>L<ttXh 

[0 4 8 2] LA^U H^a^iiiii^gS^^cDriStcMg 

aXh*^;S<*So C(DMcWr§fc:46. (05 2) 
hI^I 0 7*40©Si^ ( 1 0 7 a. 107b, 107 
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c. 1 0 7 d) izi^mu ^tti'encomm^mmt^y 

-XH^-f^ClOZa, 102 b, 102 c, 102 

[0 4 8 3] (135 2) tCfeV^T. SS^M^l 0 7 at± 
y-XH^'l'/U 0 2 atCc!;t)|gi!)$n«c Sfc. 
W^l 07a(DTFT241 a ttV— X K^-T/^ 1 0 2 
a©V-XM^i^2 2 8 afCg^j^^nT:j3 0. Sfc. ^ 

- h A 1 0 1 a ^cg^snrt/^^. ^^^M 1 0 

fc. S^nH^I 0 7 b®T F T, 24 1bOTFT24 10 

1 btiV-T.F-^^'^^l 0 2 biOV-7.fi^^2 2 8 b 

(cg^^nrv^^o s/t. f-h F^-rAi o i btcig 

^Snri/^^So [ellitc^Stl^ 1 07c®TFT241 
c t±V-X K^-l'-'^ 1 0 2 c©y-7.M^^2 2 8 c i: 
y-FK^-T/U 0 1 clc. m^mi^l 0 7d«OTFT 

2 4 1 dtiV-XF^-r^U 0 2 dO-y— X^^i^2 2 
8 c i:-!r- h F^-T^^ 1 0 1 d imm-^nxi^^. 

[0 4 8 4] z(DXoim^-r?>^tizi:io. m^^mm 

1 0 7 a~l 0 7 bl±f@giJ(cig®]T-^5= oSf^SfF^I* 
#?S^*5o^t)^i:<Ttj;V\ 17U-A^0 20 

SIDO l/4 0BtF^i;:v-xFv-r/n 0 2 a i: 1 0 1 

a^grffll/^T, aS^^JgS 1 0 7 afcBift^^S^U '^<0 1 
/4 0)^r^{cy-XF^-J'/^l 0 2 bil^-F H^-r-'^ 

1 0 1 b>&fflV^T^^fS^l 0 7 ctCBi^fi^^^U m 
1 / 4 ©B#r^{cy-7> F^-TA 1 0 2 d t^- h F 

■^'I'A 1 0 1 d^^m^rm^-vm i o i dimm^m^ 

[0 4 8 5] l*{i^g.^LTt/^*V>g|35^t±. agS^8 1 

■Tfc. iyiy-h(Di /4(Dmmiz^iMi^m^u mo so 

[0 4 8 6] :&^o, (0 5 2) Ttig^fg^l 0 7{i4 

fe. 3^3■f|JT-^>4^m:^±TfeJ:^/^„ /ch^{f2^iijo 

[0 4 8 7] (0 5 2) T'fi40©5-^ lO©^^:&Bift 

i/\ Sfc. (05 3) ^c^^■rc};3^i:fl!^®a^R^^i:llg 

[0 4 8 8] (05 3 (a) ) (±II^S^8 1 a. 8 1 b 
i:Rft^SS^8 2a. 8 2bi:LTt/^So CO^^^r^tt 
l/2 7U-AB#P^T'35So (05 3 (b) ) It (05 

3 (a) ) ®'^®:K^T% MS^S 1 a, 8 1 b©{iiB 
^-re-fr. Src:. ©;^^S^8 2a. 8 2 btDfiLB^-fP. 
-li-Tt/^So JlflD (05 3 (a) (b) ) X'lyU-LO 50 
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[0 4 8 9] (0 5 3 (c) ) tt:^^07b-AtDmi^ 
^To Sfc (0 5 3 (d) ) 14 (0 5 3 (c) ) (D'^O) 
:!(km^mtc ^^iQ. (053 (a) (b))l?^17 
U-A«jii^^g^L, (05 3 (c) (d) ) 1?^2 

li. (03 5 ( c 2 ) , 10 7a, 107c) "T §o 
[0 4 9 0] (0 5 3) lefcV^TS 1 a)®RlT«^ 

^/^-y^'v^' FA<^^j;S'J;Tmii;%^Tt j;<. ^fc^S 

(0 5 3 (32) (dz) ) tCfcV>T. a® 1 0 7 

fc, (05 3) T't±^5^fili ifct^lS. 10 7a) t± 

t fcilX. tfg^^lSl 0 7 a, 1 0 7 c 
a^^J^ 10 7b. 107 d<D^m^~^icm^^m*) 

[0 4 9 1] i:A±'Dmmmrimm^m^^Lr^^?>mm 
(010) rnxmrnLk^oicmm^sm lA^^i^sif 

g|58 l*^^!>%lM5ifHffitta^§<^5A^ ijHr"'b-*"ifg 

[0 4 9 2] comm^^'rtmmom^-^ii. m^y"- 
^(oi^§fe§i/H4S^x/^;r-.;i/2 1 (Dmmmm^jiEKmm 

L T g t!i6^ ^{ b ^ A\ t b < «a-+f A-i U t a y 
i:*^MSH/\ return. (05 4 (a) ) tiBifeaS.T^ 

mm iix^mm s 2*^-sj^<. (05 4 (b) ) 

i^tC, (0 5 4 (c) ) (0^mtmi>lt< LTl^So ^ 
fe. (0 5 4 (d) ) t4^^5;):TmiTS5o ^P^sfl"^^ 

Ctt'^X^^o rj:^. (0 5 4) tCfel^Tfe^SiTfS^S 
2 ttig^x/U^;l/2 i©B5^^^^®i§!!i;t#;15;:i:A^ 

[0 4 9 3] (05 4) ti. ;^iT^^8 2tt l-30^t(c 
T'Sofc*^ (0 5 5) tc^-r<fc9tC^Si!i©^t^8 2 
a, 8 2bT'tc!;<. $/c3*W±ti:^fJJnTV>Tt 
Sfc, (0 4 6) (DA^JCvFU^y^X^^t^fiJ 

[04 9 4] ^fe. (055) IC^l^rm^^mm 1 0 7 

b tt^ 1 7 iy-hoymm^. m.7mm 1 0 7 a t*^ 2 7 

U'-i.®H^^, ^^flli 1 0 7 c 3 7 U—AtDiS 
2 bA^]ia<D^l©7U-A^a^mi.5lLTl^^i:-r 
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till. .^dJ^ 8 2 a tilg 1 07 A©:;^©^ 2 07 U 

[0 4 9 5] h 1 6©*Mt±, ^^>y^^^ h 

(05 6) t^s-Tcfc^tcAv^;^^ h±W^im^-^T 
fecfeV>o (05 6(b) (d) ) (05 6 

(a) (c) ) t\'^immT&^o 

[0 4 9 6]^. Mmmmrs^ t , . mmm^ t ^ 
trnii. 0. 25^t,/t2^i. 5 0H^>&?^£-r 

^Ctti'^m^L\^\ t^^ai. 0. 4^t,/'t = ^l. 10 

0 comm^ms:^'^^ ^ ttt^m^ li\ 
[0 4 9 7] ms 6) it±mmi Ol^-i^LT,^. 

3 9 3^»LT'£>ffoiifc*^r't5o tom. ^sraS 

^/^:t-;l/2 1 £DWfo]tt:^2 5 5 IcmE^mtU-t ^ tlz 

[0 4 9 8] ?g||,g/T^^^^;b2 1 imMimZ 2 6(D±m 

/Uv;l/2 l;6~^NW (7-vU4-^7^^) t-FOtt. 20 
Wl^«*i2 2 5Jt;^t^«J± (tg5fn«EE) ^Mni-^i: 
MS^^ii^So NB (y-vUT'^-y^) t-KT'ttii 

li N W^- F t U m^B 2 2 6 Kmmm!£&L±(DmE^ 

[0 4 9 9] ^*5, 0!^{t7b^-a^j^$n^v^i:t±-|§WJi:a 

[0 5 0 0] (0 5 7) ti^'?;L'7.fS4[H]SS5 7 l^Mii 

i: (i^rp]tt<i 225 icm^^Wlia U mm^^^Ri^-^ 40 

[0 5 0 1] ^VlX^^m^5 7 1 O(±i;^«^0^^[Hl 
1^4 8 4©iS?atS^SnTV>?>o ^5^^[h1^4 8 
4cDiiS!^ b{i@Sttfitt$nTl/^i.„ ^i^^AaifS 4 8 
4(±7:)-D^>*X-Cyf-. ^;^:i*;I/UU- CMOS 'J 

t i^? b ©X -Y -y f - > ^"{ia—tf© U ^ n yMf'f {c j; 
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[0 5 0 2] m'0m^\^^4 8 4 0b!iS?t±iimP# (B* 

^s^Bf) icni^mm2 2 sicma-^n^mm'^whu-^ 

5>f[pJS^|giiB#li, 7'f-;l/F (71^-2:,) «tcSlK-r 

§{i^*^E[ii!in?nSo Sfc. s^?bJcEnj!ip^ti5«i±« 

7U -y^^&fgM^I^S/cfetC, ±0. 8 (V) 0|gHT 
«ff ^fSS-T- 1 S J: 5 tC)|ifiSc LTfe < ;i i: AWS 
[0 5 0 3] Sfc. ?g0^BS^^U^;l/2 1 C Bt-F 

T- 1 ii^) ^ 0 . 1-1 ©r^sjgoair^aiin-r 

CO 5 0 4] Wt)miHli^4 8 4(O^^^Cim^Bm^^^^ 
%)\^2 1 <DM|^>]«112 2 5 i:g?^$nTV^5o L/c*^o 
*3 HfiS 4 8 4 ©iS? c 5 tiSS? b S fcttSS? 
ai:gi!$n^o Lfc^^oT. SSHffil 0 7^Mg^ 
tct-^tctti^^ aA^P,0A;^>&4S^^ctc:aj;^b. Hft^ 
^^^■rSBtii. 4S?b^^P)©A;':;&i;fiSi^cti:m;^7l-5= 
i«f(pj«1i2 2 5«?ai:S^?bO«J±*^SttE[Ji[lP-r 

a^]ii^A^lt±H0^^«. i^? b ffymSJtm- c tcgi 
i!lPLfc$$i:-rntf«feU\ (:nP.<0SiJmfiJS3i[eljE&l 0 

[0 5 0 5] (05 8)1*. (0 5 7 ) t^1-|iIfj[5]gS 
0ffi]ft^l^BST§fc46©I5iB^0T^;5o (0 5 8 
(a) ) «)i>f[Rj«®2 2 StcVc (:3t:/«J±) ATO 

ct±0 (V) (GND) hX^xmm^t^. (05 8 
(a) ) {iS^/U^;l/2 Hi:0^^A^^^$nTV^;sml 
iii^S@2 3 0(ct±-lI*^Jcr'i:ttM^§ffitt 

omE (+v., -V2. +V3. -V, ) h'^mv^ 

[0 5 0 6] (05 8 (b) ) tiA;V7;fg^fe[HlS§5 7 1 
WfRim^l 2 2 5 tc + V r «E*'!E(]iP5nTl/^5 C 
6^^LT43»5. (0 5 8 (c) ) l±^'^;l/Xfl4[ilSS 5 
7 1 *^?)W[R]tt8i2 2 SJC-V rttEWiPSnri/^S 

\r.m^:^m^(OmWkWcK'B(r> 8 0 %~ 1 5 0 

fiT'^-s imm) o +v rmE^ffii!ipbTi^§Bfrat 

, ^:-V rm^EniPLTl^§B#riStz0¥l^filt = (t 
> + t2)ti. l7j<¥^Sfi^r^i:-g{tL<f±^0mg 

jc-rso L*^u L<{ii7j<¥^sMBgi:-rs 

[0 5 0 7] (05 8 (b) (c) ) 0J;otC±V r£D 

msyttmmm2 2 ^\zm^-t^hmwB2 2 ^\^\tm\ 
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[0 5 0 8] cn^(Dm^^yimmmt^^(Di$i.mt£ifi:- 

Tt§ch{ii-^s-et=s:v\ s/c. (05 8) mr-ii 

G , B (omm 2 3 0 izm^ Lrn\^mm 225 *^^sij^ 
nT^gfiK?nTv>s^^{±. ^MMm (2 2 5 r, 2 

2 5G, 2 2 5 B) ^tlc. V r «E^EPj!inLT?$4li: 

[0 5 0 9] *fi0^(D|gi!]:^a/^5^Sft§l±7 10 

^ — ;!/ K S/— ^ > i/ + Uwl/tc 1 * 

[0 5 10] (05 9) (05 7) (05 8)<D|K 

S/^^.;l/2 1 ©Jt[p]IHS2 2 5(e:Eniia^n§c Lfe^j^o 
ll^^i:^i>o ?^0li^2 2*^NB (7-VU 

(c-r^ifeJS^^feSo 20 
[0 5 1 1 ] i;jL±(Dmmmii. n\^mm2 2 sicmzm 

^^<OX'tb-:>rc (06 0) #M) o (06 0) tC45V^T 

(06 0 (a) ) {iiiffi^f*/!)'!®^SS^mi (06 0 

(b) ) [mm}Lm-^^wm.fr. 1 0 7 b^rTi^L. mk 

ilOHa^api 0 7 b>&iiiffiiT:^[R]t^a^-y:^ (0 6 
0 (c) (d) ) o -15. mm(D±M't>^^:k(Dyiy-L. 
©ia^ 1 0 7 a *r*^-r (0 6 0 ( c ) ) „ 

[0 5 12] ii<Di;:ofs.mih~ik/wm-nmt (05 
8 ) fii^-r cfc ^ \z^\Pimm 225 f^wff j&aiip-r 30 

T' . (040) \z5rst^ o &SStt® 393 15^X 
^^■r§;:i:A^T:-*^c S/c, (04 0) T't^E^fCct 
^tc (06 1) t^-r<t'9fc^l!(0)ili*^TS?.i/>ti:. M 

Wiff^mmmi^nu 1 oo^s/^jgm® 3 9 s^es 

4 1 n± (0 5 0) {c^-rck5tc^ti(fiia^t?.'i:>stt* 

(06 2) {c^-rj;^tc l{@T't>cfci/\ Sfc. (0 

5 7) -ett«0^;i@l^4 8 4fi:J;0VcttffiS/j:{4± 
V r fl|JE^i^lR]«S 2 2 5 Km\it^ t Lfco Lt^ L. 

(06 2) cDi:oicj[^mmm2 2 sti'MMm mmm 40 

ffi) 3 9 3©^^t±. ^SF^^/M 1 ncv c, ±V 

9 1 oigrSW LrentoT'^ 5 J; d t-^gfiSt LT fctttf J; 
V^o tct^li. SSS^ff^Ji'8-« + V r t L<t±-V 
r«EE^A*L. ^^Il®3 9 3 (=?^|pI«^® IcXtl 
U iB^^S^®^^l±. Vc«EJ&^d6ttji3 9 3 (= 

ti\^mm) i^miat^o iicoi: ^imm-t^c tic x*:) 

[0 5 13]^*5, (06 2) ^C^3^.^T. ^rSm@3 9 
30-r^TtC-JSLT + V r«JESfcli-V r«S^91 50 
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entobTt fc^^tf+V r«J±^3 9 3 a, 3 9 
3 c-tcMnL. -V r«E^3 9 3 h-Km^t^'h 
ffiTS^o #^S«1i3 9 3t01ta-r51iffii71x-A 
(7'r-;UF) $Jc£S^-li:5 ( (06 3) #M) o C 
oi^tc, ^a««i3 9 3tSKLfc«EE*ffiiip-rsc: 

iitc<fcDiii««8i2 3 o\zmwhrzm±h(Dm^mti^i^ 

±-r§» (0 5 7) (06 3) ^c^3l^T^i:. (010) 
^^1i^^:^SFv^'/^4 1 K -y-h F^^'Ai 0 1, 
y-XF^-T/U 0 2 i:^iIwi^^hoTg^/^^^;^2 l 
iSit^&^^^-r 5 ii lis 5 $ 1 *i \ 
[0 5 14] ^SKv-Y/^4 1 1 €>L<«, 
01^5 7 Hi. (06 4) tc^f cfc^tcCOGgiitCj; 

i3^^«S3b>e.fts««^ 6 4 4 f 6 4 

2 aT-Tb-i'aig2 2 1 ±tcBHB-r S ^ 

^SF^^^w 1 \ miy^^(Dm-n{m ii^iimm t*. 

71x^S«2 2 l±tC}gfiScSnrciSII^^^'-y6 4 3^C 

D eiisn^o 2 2 5 1 L < ti^gmii 3 9 

3 t.uu^^-^-ye> 4 3 timn^-Ts f e 4 2 b j; 
tittmentcjgj^^nTi^So *4b\ ««^-xf 6 4 2 
h\mmm^ 4 1 «oMijtcjgfi£snSo 

[0 5 15] W±(DJ;5tC^aF^-r-'M 1 ll?^7L/ 
-<SS2 2 l±ic«S-r^' ttcfcD. ^SF7'</^4 
1 lUiiV-X Fv-T/^ 1 0 2, y-F F^'l'Al 0 1 

[0 5 16] (06 5) tiAt£l:«ffi3 9 3 i:B^lf i:© 
SB^gmi^^bfctO-eS^c fc/cL. ^S«113 9 3 
tt. ^tS[<0]l«fTic5^L— 0<D^S«<S3 9 S^iBHL 
Tfecfc<. Sfcj^J;:. -iii«mc?iS[<D^S«1i3 9 3 
^ i2B L T t i I ^ ci h W 3 S T iS: 1/ \ 

[0 5 17] ^a«@3 9 3ti?trp]aS2 2 2fiJ 

iintp;fi^-r§fe©T-«^<. ^S«1i3 9 3fi:7 
b'l'S1g2 2 1 {PjJtCffMLTt il/^ tctm. (06 
5) {Cfc-I^T, ^SSM3 9 3±tc^ilM>&}^fiScL, ^ 
O±Jciiill«@2 3 0^Jgfi)cL/c:^fiEA^fi?lj3^5nSo m 
mm^Xli (06 6) (Oa^lLTj.:^, :&43. XFv-^'T" 
^^<D^a«® 3 9 3 tcPS^TS €.<DT-tt^ < . (0 4 

[0 5 18] ^SF^'1'''^4 1 1 zt^^b^ti^n^ms. 

^) mmwmz 4 6>&^LTiii-^«®2 3 otiigji? 

n-g. (P^J o LfctS^-DX. (06 6) ©^fStfcu^T 

?mm.mm'^x^^is^^. ?Sb^b®2 2 etcgijip 

So 

[0519] iX±'0llSSP«^S«11 3 9 3 t L < tt. 
3^lRl«1S2 2 5#tc«JItL<tifS^^ffIi!]PtSCttc 
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^) ^(DBMn'sr'-^ am) ^mmmmz 

3 0 {c»$jAtrc ticJ^i^mm^-^'u^imY^i>^^T 
fe^o (06 8) {±. V-XK-^-r^^e 8 2 i:SiJ®K^ 
^/-ce 8 4 H^«®2 3 OtcMS^W 

[0 5 2 0] SiJffllF^^'^^e 8 41J. VHttl±^V..ttl± 
^tB:^I-r^o VH«JEtiT F T 2 4 1 10 
«ETS§o VittEtiT F T 2 4 1 
«J±Tfe^o SiJffllKv-l'/^e 8 4t±$iJ®M^^f 6 8 5^ 
Mffl d ®$(J'^fi€^ 6 8 5 V» t L < 14 v.. ttEA^ 
EniP^ (068) 1?{± 1 *©$lJS|l€^*S 6 8 5 t± 

3II^fT^^ffiLTV^SJ:^{c0^LTV^5*^ cnfc 
PS^T 5 cDT-ti:^ < . 1 mmmc l ^fco^M^iM^IIST- 

(06 8) Offl^2 3 OOT F T 2 4 1 tV-xm^M 
2 2 8 Sfca. y- hfi^li2 6 1 i;<7)g|f««|{4J; <0 

mL<ii m67) (DXoicmtn^o 20 
[0 5 2 1} ^~ h{i^^2 6 1 ic^ym&ti^mu-^rL 

§ilTFT24 1 bA^:^->L, ^0^{i:V-7.m^i^2 

2 8{cEnAp$nTv>§«E^H^tt®2 3 ofcmip-r 

?>= Sfc, M^M-^li6 8 5tC;tyttEA^fflSP^n§i: 

T F T 2 4 1 aij'^tyu 'tomcv-T.imm 2 S 
tEnip^nTv^§«E^ii*«S2 3 otcEnip-r^c l 

tct^-DT. l^(DmmWMZ 3 Otiy-h F-7l'/n 0 

tOfcib. li^«®2 3 0tC{4TFT2 4 1 at 
T F T 2 4 1 b ^SmicPrnt^ c: So 30 

C0 5 2 2] (0 6 8) {C*5V>T. V-XK^'Y-'U 0 
2 14, ^m^^m^mmtLTiyy hl'iyX^ 6 8 2:t3^ 
D^ORlHlSSe 8 K 7-:^P^*X^-y^6 8 S^if^Mji 
■r^. «ililtEt4 3 (V) tL<t43. 3 (V) 

'5:SE>&f^oTl/^5= 

[0 5 2 3] S/7hU->'X^?6 8 2t4-r— ^ (DAT 
A) fiS^il^O")/^ (CLK) fiJS^^^ilL, "f-^iQ 

•f D^/x-r-y^e 8 3:<)?^i;§j;-5fn^ff?n§o go 40 

N B i^?^ H 1/-^;!/^^^ i. i: 0 R m^<Dm-Mtt^X H 
-r^TfDZ-f D^'X-r-yf- (ASW) (4 

iiK). t^X(OV-7.{mm.2 2 8(e:S I GiS^tcEnin 
Stlfi:B!ji^{i^>&enJ!jp-rSili::^)^T-$So C©GONB 
i;S^{47''J^-\'-i^ffli;LTfflV^So S I GSig?l4B!ft^ 

[0 5 2 4] (06 8) T {47-tn^*X-r>y^6 8 3b 

EnAp^nrt/^sciitcs^o ^y-x^^i^2 2 8tt4 50 
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+)-t4±il LTy-FfS^ia2 6 1 tV-7.{mm2 2 8 
^D5£MH15tCj;oTffM$n§o 7-f P ^"X-Y >y ^ 6 8 3 
t4i^7 h be/'X^ 6 8 2 (D\^1l^Z.^^m-JK 1 fi-foffli; 
Tl^$, ^ntfet3-a-TBifc{i{i^*^#V-X{i^li2 2 

8te:mJin^ns (+>-y/;i/vt>-;l/K$n-5) = 

[0 5 2 5] T:^P^^*X-r«y^2 8 3t4(g?g:}?U'>U3 
i:N^-^y^^;l/(DW/LJ:bL« i:®Mf^t4. 0. 8^Lp 

/Ln^2. 5ioiaf^^?i£-r§j;5tcffM5nT*3 

•9. j:'9»SL<f4l. 2^Lp/Ln^2. O^DHf^^ 
flt4 5 0 i:xJ;i± 2 5 0 AWT ^ -r S C: i; A^^ff $ 

[0 5 2 6] -7j<¥^s«^r^ ( 1 mmn(ommnTSi) \^ 
t4 1 *oy- hffi^*^2 6 1 tc:ty«EA^enip^n. 5>j 
o-7j<^^g^rEflT-i4:^^oy-FM^i«2 6 1 
E^^EPip^nr. mo^-v\mm2 e i ^^atiryms. 
A^Eniip^nSo hfi^sfatc^d-yMEA^ffiip^ns 

fc. CcD-y- hfi^lIt}g^$n/fcT F T 2 4 1 a At^d- 

^®B#tcy-x{i^iii2 2 8tcEn;jR$nTi^§ 
(+l■>:/;^t^-;l/K^nTt>5) «E^®*«li2 3 o 

[0 5 2 7] (0 6 9) 14. S I GS,^^tcA;bT^B^« 

iSnjj^g^tc-r 5 fc i6, (06 9) 
T-t4 1 7^-;l/F (7U-A) 1 iHllzli-rS 1 FS$£ 
tOlt-&>&^LTl/^5„ ^:*3. (1516 9) ©SS^Jg-pNWt 

[0 5 2 8] (06 9 ) (Dmmiimx^t. t.O 

^r^tca^>'^:t-;l'2 1 Oa^H® 1 0 YtCttM^'SfftaA 

(068) a)Sfi)cT-t4SiJMi^e 6 8 5 14 3 
COT F T 2 4 1 b fcg^^nTV^SA^?). fe L. F 
v-r/^6 8 4.(DZ/yVlyi^X^^u-j^tf-VY^^ 
0 1 i:Oi/:7FUi/X^f^P<y^A^[S]--U-fent4\ 
t , ©I^P^t 3 ^jiT'^ffi^ff i:^ (3 § t4 

[0 5 2 9] na^Kir^ t , iiBii«5^xM^ 1 2 tff^m^ 

itUUVy^ f^QB Anm^t. ^y'-F F^-T/^l 0 1 

mmxh^) 'i7^i£Xi.\ mmyrMm t , tmimim 

[0 5 3 0] (0 6 9) tCfeV^T t, i t2<DMi^ 

0. 2^ t■/tzS2©ga^f;&?is^■li5<fc3^c■r 
5il^:/)W^Lv\ Sfc. t, tz05-^'>^< fct- 
^^O^JPsg^ g DiT'fe § t4#gT' pI^T' -r -5 J: 3 M 
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[0 5 3 1] m6 9 ih) ) lit.omm^tu tt 
(a) ) cDt,t>m'Mt?>. o^D. mM^smrsr-^ 

«J±Vi{i. :>rcD7^'-;l/F (7U-A) T0iip-r?.K 

imn^ (^x u 7 1 o ? ) ©¥i^s*s^ivA ® 7 o %u 

±1 2 0%L:-(Tii-r^ci:A^»$Li^„ feL<t± 1 Hii* 
B;^^{i^©¥i£)gififiv» o 7 0 %j^± i 2 0 %J^Tii 

T^ilil^WSH/^ V*£D^{±lti;<tU 4 8 SOx- 

[0 5 3 2] *^3. (126 9) JCfeV^Tti + t2 = l F 
t L/fc*^(:nt|5gS-r«fe(DT't±ftV^ fcfcx.tf t . + 

t. = lH (-7j<¥^SW) i:LTfeJ:i\ 

1 H^r^% t , t a ic^ilL. t , (mUE) 

m$itu t.;&ii{Sx-^ (g» B^fiii-rntf^t 

^LTt.®^ra}i:TFT2 4 1 b^:t^:S-ti^ tz 
O^r^tCT F T 2 4 1 a^;i->$-&§o TctiL. mWh' 20 
^-f/^es 4fCc};'3MS^^n/cTFT2 4 1 hi3mmt 

nrmmnt. y-h k^i'/^ i o i im^-^ntcT f 

T2 4 1 a>b^g^*nfcjS«fTi:{±-^©»n1-SiKJ 

[0 5 3 3] $fc. (06 8) vi^t—DcoMmimme 
8 5 lis -Dinmmji^umt^ t Lrcti\ z nn-m-^- 

Ltmmn^m^. »-rsfe®T'SoTtc!;i/\ so 

[0 5 3 4] ^fe, (06 8) t:j3t/^T. SiJSfK^-T^^ 

6 8 4 i^t^3(Diyy h i^i^T.^^mi'fS-^rumimm 
6 8 5^m'-xm^-r^ t Lrci^\ znim^t^ 

[0 5 3 5] m7 0) li^-hY'y^/^l 0 IICGO 
EtQ^7 0 l^mabfcm^T&^o GOE4ig?70 1 
^HU^MCt?>t±^-hm^^^2 6 1 {C:i-yttJE*^ 
liitltn?>o Lfcjb^oT. •r'<T®TFT2 4 l*^:4-> 

miii^o, v-xfs-^1^2 2 sfcffiin^nfcuji^a 40 
mmm2 3 otc^^jAtfo 

[0 5 3 6] GOEm-7 0 Hi (12 6 9 (a) ) (D t 
,mrS. tL<{i (06 9 (b) ) cDtu m?SlCH\y-< 

TT^trji^o ^*5, (0 7 0) (ommmTii^mm^-m 
LTllgr^■r s i: LtctK mm^co goe m^m^ 

A^Tt^o Sfc. (0 6 9 (a) ) CD t : COmmyiryt 
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s„ ^©lifiScti. y- h F^'i'/^ 1 0 uc t . ommm 
imcDzyy h lyzyx^ It. 1 2 (Dmrnmumcoiyy h 

src. (06 9 (b) ) tc^To :/uf^+-s''B#r^t,b 

OjifflfeTt§Ci:li0^e.*>T'S?.A^e.^ (06 9 

(b) ) ©ii^fe (06 8) (omm^mmt^ctt^i: 
[0 5 3 7] j-:^±<D^ss^oi±y-xF^-r/^i o 2*^5. 

i>t©T-S-3fco Lt-^L. V-XH^^Ai 0 2tc-r< 

[0 5 3 8] (07 1) i±;i©^M>&MM-r^t®T'fe 
So 7 1 H±U-fe-y hm^lST-^So d^fi^^ItctiH 

KH zA^65 OKH z©^ff^?SfeL<ttIES?ST'S§o 
(0 6 8) ^TsKEPiL/cV-XM^ISl 0 2i:i^ii\tl-r^ 

*^iii^«S2 3oic»tjA$n§o ^<orz%. mmmm 

2 3 0±C>?SrBJi2 2 6A«fp]L, IS^^E^tiMS^i: 
[0 5 3 9] =5:fe\ ';-t!>y hfS^ff 7 1 1 immT/jl^ 

ti^J«T F T 2 4 1 b hS^L. y ^ cTiltcH^/ls 
[0 5 4 0] S/i, *fl^<Dq§iffii»T'f±7.-r>y^>^*^ 
■rStOTti^<, itii^'V:t-H (TFD) ^ifOX 

•y^y-:fm^. y^x-^7 f ux§u?giig^^^^;b* 

O^Ar::^3;l/St<l{^iHicDt(D, CMOSUU-. h 
fTO:'aS:T'SoTt.J:t/\ $fc, TFT2 4UiFW 

y^i^trnmrnm 230 t^jg^^nxfentf < . m 
7 1) ®fit®tPS^$n?>ti(DT(i^i/\ 

[0 5 4 1] U-tr-vFfraa? 1 H±a# (U-b-vh^ 

fTt^'5:i/^B#) nm^miii ctctA^imi^mmz 25m 
(om^ii u -tz -y F imm 7 1 1 immnm 230 tt— 

U-t-y Vm^m 1 Hi I TO^if<D]i0miiT«-r 
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[0 542] TFT241 ati^^yt^ts V-XfS^ 

*nSo -yj. T F T 2 4 1 bA^jJ-y-rSi:, U-tr-y h 

M<i2 3 OtC*$}A$n?.o Lfc;b^-3T. g^AT^;U2 

?)o ^!?SL<t±. f-himm 6 1 aA^^g^i^nfey 
-h K^-T/^i:. ^-hm^mz 6 1 b*^^i^^ nfc^" 
-h K^i'/^i: visits iii:{i:<ti?, ^mm^m^ism 

[0 5 4 3] (H7 2) (la? 1) OliagP^^tofc 
0m-^A'«ttl:'3^n5o -y-h F^t'/^l 0 1 btiSg,T^ 20 

^n^mm^mmu y-h h^-t/u o i aimmm 

[0 5 4 4] (07 3) limmkm(OV-7.}^'7^/^l 

0 2 b^l-y-h K^^'/U 0 1 b, M^^^ffl^y-X 
K^Y^U 0 2 a i:y-h F^-r/U 0 1 b^ftfitf^ 
jiJ?!cTS?>c T F T 2 4 1 a {iV-X K^-T/^ 10 2a 

tcMfcjn/cv-xfi^ig2 2 8 aicmmsri. sfc 
y-hF7^/u 0 1 aicmm-^tirc^-hmmizG 

1 a tcjgil^nTl/^^o T F T 2 4 1 b t± V-X 

1 0 2 b (cgi^^ n^cy-XM^^2 2 8 b izmmt^ 30 

sfc, -^•-hF^'TAi 0 1 hicmmfstitz^-h 

m^mz 6 1 hizmmtnri^^o TFT241ai:2 

4 1 himmnmz 3 oo?t^{4aKiBB^nTi^§„ 

[0 5 4 5] CtDcfc^fCTFTZW^JB^-rSililfC 
cfci?. TFT241a liffi^fTmfitT'M^^lim^aS^ 

L. T F T 2 4 1 b iymmnmitrm^k. m^^^^^s^ 
[0 5 4 6] (07 3) (Dm^-eii. 

mS^r. V-X K7-l'>'^ 10 2a h K^-r^'^ 1 

0 1a©ffli:> V-XF^-T/^l 0 2 bi;y-F K^-f 40 

1 ^ s ii^ff fss > iifiag^ti t ^ T 1/ > s mmniiL 

moyfSm^. a-+)--A^fe^i>{ii/XxAA^t L< 

[0 5 4 7] (07 4) li (07 3) ©^^^llfflfilHli^ 
0T'S^Lrct>®T'S5<, (0 7 3) ©MfiEtCfcV^ 

T. y-hM^)^2 6 1 i:iii^«<i2 3 0^«Si;LT 50 
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[0 5 4 8] :^^mii. BiftMl^'0F*3gt|SL;T. S^^ 
ti^SS-r5<ii:*!ititi:-rSo (07 5) t±^<D«^0 

TS^o rcf£u (010) TiisjLfc*]itiS^, # 

[0 5 4 9] Si^Ms^$aillB]SSl 0 675)^e>. F^-T/^n 

> fd-^ 1 0 3tc. Bmimmmmi 

btl/t-r-^. HD, VDii^fs^A^iM?.tl5. F^-r 
/^3yFa-7 1 0 Siiy-h F^-r^M 0 1 . V-X 
K'^-T/^ 1 0 2*SiJ^LTg^/-^^;l/2 1 izmm^^rf 

1 K ^•^;l/X%*[H]£S5 7 iAs^/StL<a^« 

[0 5 5 0] -73. B^Bfi-^^aiHllSS 1 0 6A^5.^^-y^ 
^-rFn^FP-^ 1 0 5tc. /^-y^v-r hi7)j5}i'W 

Fny 1 0 5t±cin5)®M^ti:S-:5i/^T. LE 
D F^-r^^l 0 4 (|g)t^?F^-i'>'^i:#;^S'^*TS 

5o /t^i^jfEL F^^r-'^, it7feWF^>r^^, ^)^^? 

F7>r-'^^ift#tySl:a:T'S5) ^MffiiLT, M>y^9 
[0 5 5 1] Lfc^b^'oT. ;^y^^^FOSl7tlli:g/TN 

TtSc i&fe, BJ^^fi^maiUi^ 1 0 6tct±gt!i6^t;:, 
t L < ilT'^ftT'# S X^ -y ^ S W*^ t» OtJ Tfe 

[0 5 5 2] (0 7 6) tt2^fg0i!iD±i:LT. BJ^^fg^ 
mSlHlSSl 0 60|5cO:/n-y^0-eS§o ^t'J 4 8 5 a 

jb^tttilSnSo ctie.<DiWiSx-5ftiS^g|7 6 ITS 

Si-mf^m-b^-^nx. mwmmm^i e 2 a{i:jM?.n 

[0 5 5 3] mmmmicxiomt-^'^^(oim^^/u^)\y 
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[0 5 5 4] Sfc. ^tU 4 8 5 a OSifi-r-^'tiv h 

omi*><t U 4 8 5 b icmto Z.iD^o h U -y 
X«^cK^e,n/cf@^©^a -y ^ c'i: t*;>^Jig, */h 

[0 5 5 5] *^iiffl»lc43V^T. "i@g" ^11.^ 3 

'J 4 8 5±(Dx-^g#T-i^fi*\'^S^nTI/^^^lt-?- 10 
[0556] ^^U 485 hl:^ibP>nrc mmttifc 

^ff^mi^n. ^^§§7 6 1 TM^rsimm 

6 2 a(C3M?>n^o tS^JaaaSg 7 e 2 ati7b-A;r 

<= ogo. i§50T-^A^p>s»§i7 6 i^n^ncD 

LTbS5*>P.TS5o Lfc*^oT. ?imaiHllfS7 6 
2 a {iiBfix-^?0^fblJ&iaML^A^?.i!ia>&ff 3o 
[0 5 5 7] ?^^ma(Hli^7 6 2 atiA;'3$n?.x-^ 

{e:=fr S U t^m^-^ti^ R 0 M-r-y;l/T'^^-r 30 
§o /^y^v^h 1 6 0Jg:K (7t^7t^l|?€>5^fiJ 
^m) *Ua) ^iBffi-M, (b) Xh^^'m 
(c) vh';-y^7X^^T'S53b^^^aU (a) ~ 
(c) 05-5lo;&M^LT. ^©Jg^^tajgftiat 

A 1 0 2 (Cfeii^n§. V— 7. H^-T/'^ 1 0 2 (i-y^- h 
Kv-r/M 0 1 *3<i;t>'^Vy^7-i' h<DF^-r/^^;|W|SB^ 

[0 5 5 8] (12 7 7) t±/^y ^7^1' H=i>hD-v 1 
O5©iJi^0T'fei»o x-i?ma{± (0 7 6) Bift^m^ 40 

5aai5i^ii{a{?iBi-T'fe5o u 4 8 5 b 

tote, m^s-^^Mmwmm^i & 2 b^^^Hj^^j^ns 

/^y^^-r h Vz>^'^ \ 0 4(c5M?>ti?.c. 
[0559] (0 76) (0 77) tCfcV^TBSfe^ft^:*)^ 

?,as^/'?^^;i/2 1 . A-y^7-r h 1 6^$ijp-rs-r-^ 
ic^t * o icumt 5 m^am^^^ 2 1 ©as^ttsi^ so 
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S) >&7i--HV^y^LT. «fcDii/«^^mii:-r 
StOT'SSo h-tr>-9- 7 8 1 imim^Z 2 2 Ic^M 

[0 5 6 0] ^^E Lm^/^T^;b, FED=S:H©gafe 

7t§yoii^tcfe. (0 7 6) 

[0 5 6 1] m^Bm^^^^^)l2 1^7-rhA;l'7i:LT 

[0 5 6 2] ?SB^Bg?v/U^;W±!itti:?g||(DjS^ftA"!llV^ 

RTUno^y'^fXyiy^. fct^li. PDF. DMD 
(DLP) , EL*HH«y hVhU>yi';^S©g^/U^ 

gSti F -y h V h ij y^7.m(D^^^'i^Mm^-$n 

[0 5 6 3] i-;(±(D*^Bm±±i:LT, m^^^^-^fV^s 

[0 5 6 4] (07 9) \timm(i:>minwmmo:>m 

[0 5 6 5] g/Ts/^:t^;l/2 1 (±*SSf§0jog^/U>;b. 

[0 5 6 6] (0 7 9) CD7 9 4t±lH]K7'i';l/^?T'a 
5o [h1S7-i';L'^' 7 9 4a7v:f^UXDCt-^?— 1 4 
S^CctDlDKIft 1 4 2^(l3iLxi:L-riE]St§o 111^7^' 

^•y^7^^-/fe7'f;P^f) 5 3 S^^ISiffl^^^b^o 

[0 5 6 7] (08 1) t3^s-r<j:3tC, P3Si8 0 2<r)|i 
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[0 5 6 8] P3^8 0 2l±!5]|to-rS<li:lC<fct)A*f)tl 

G. B^JC^^-rSo 
R. G. B^t^^?nfc7tli7-<-;l'HUyX7 9 5 

X7 9 7icxMLrx^u~y m^s^-f) f^KA^s^ 

[0 5 6 9] (08 0) ic^.r^o\c. nmsozim 
W8 0 4 tftEa^nrv^So mw8 0 4 n^mm. 

^immi^-^nrh^^. ^-^ 1 4 3 iigfts 0 4 

iHB^tiTi^^. mi*8 0 4(D7tA*tgPtCtiAlt7lcl 8 
S8 0 3{i:{iA*t7t®Slt^K±-r^A I Rn-h^ 

W8 0 4mm^mm-r^mmm8 o 5*^ixt){irttc.n 

[0 5 7 0] fS{4^8 0 4 1 '^l±ti^^3t\ni(D/kmti^ 

8 0 4 ®-aiJt7k^©EtifeJ:tfJ?g^j|'J^t-S-by9- 

8 0 it)Wmfi^tirh^?>o 

[0 5 7 1] -ty-9-8 0 1 imi^P^(D7m(Dmtl^XXf 

9 1 (D?l)te>^l¥il:$ii-g,c 

[0 5 7 2] P3M8 0 1 omm^^±ic^ ^mmij. 
5o fcfiu Ei*8o 4fcr»apgi5^wrs^^«. 

}^in:^S«SgfflT't^V^ L*>L. P3M8 0 2©J1^»3 

t-^ 1 4 3(Dmm^^micmix^^t\,^om 
^\^±(Dmmi-t^ic^mx^?>o sfc ii{*8 0 4© 

[0 5 7 3] (0 8 0) {C^-rJ;at, RM8 0 2ttm 

ft8o 4cptcg2g$nTv^?.c mi^8 0 4ii^mm. 

^lHm^-^n.r\,>Z. raM8 0 2feL<{i7^;b^7 
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[0 5 7 4] ^^7Uv;i/2 1 t^im^^mii^oom^ii^ 
Mii^S 0 3tcfH)t1S>&Ifi0f^it§A^fe^i/^t±JiEiS^ 

Co 5 7 5] g^^^^;l/2 1 IC« (0111) IC^.t^ 

dtiiv^^au^XT^^ri 1 1 z^m'o-Di^f. ^tcm. 

[0 5 7 6] v-i'i'nUVX7U^ 1 1 1 2t±Jia8W* 

X) *%^fig$nTV^-So vY^nbyXtiB**^;^^^ 
(^) *^SijiLTV^S^':i-i^^^?£t-<fcort,Jg^-rs 
Cfc*^T'#5o dcO^^iiv-r^Dl^yXTW 1 1 1 

2©Sffit±¥®t^^:=5:So $fc. ;tAny (ft) feSV^ 
t±U3- (ft) Oi3tcX^?y/^Sft5>^ffli.^/ct©T't 

iin-r 5 il t tc j; D v^* ^ D UyX*ig5£l-573^t 

its ^UXi]ni-r5(li:ti:j;0ffMS§i/^fi{'P^bTt 

[0 5 7 7] TctiL. v-r^nUyXOffMtf-y^P. 
^ig^/U^;i/2 ioffl^©ffMt!<y^P-i:A^'itS©li 

[0 5 7 8] t7Uti:oi^Tl±a^^^^;l'OH«t!-y^ 
^P- . W^Db^Xl 8 ecofl^figOtf-y^^Pri: 
r^t. f8^-rS*TU©lf>y^Pli 

1/P = n/P.-1/P. (^Sl5) 
^lS6t)-&^o gA^7^tf-yf-A^g/h,!;;&;StDli. 
Pr/P. = 2/ (2 n+ 1) m.^\ 6) 

O t ^TS 0 . n A'iA^I/^fi ^it7 b0^iilgAVJ%$ < 
S:So LfcA^oT. (Ii(l 0) ^JSfc-TcfcdtiiP./P, 
*}*ii>5i:cl;v\ (l&iCi s) T'^i65>nfe (j^^L 

fc) fi© 8 0 %\:a±. 1 2 0 %wcf(D^mz^ht\imm±. 

Co 5 7 9] t7U®ll^fe;&$p>tcfgS-r§tcti 

v-r^P^>X7H' 1 1 1 2 i:g^/-^^.;b2 imi^WL 

10 5 8 0^ mm^TT.^^^wtt^mt. ocb^-f 

S 5 A n *^A^ l^SSii T N K, S?S^«?Sb^b 

Mi^-V, ECBt-F, TN?grB^-F, STN?Sb^h 
[0 5 8 1] (06 5) ^±10^Dg^^7U^;l/2 1T*5 
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-g^^^fT^feOT-feofcA^ (01 14) Ii3-D(D^ 
cDg^^ ;l/ 2 1 0H®>&^fi!c-r ^ ^' p >v ^ 7" U 

XA 1 1 4 1 ic. {i7tfi4 3 imto-Difp^nrh^^, 

Sfc, a5^/U>;l/2 l<07feAI*iyo<H7tS{i-9-7 7-r-l' 
jiB>gSSi 1 4 2li:tiOott6.nTV>5„ ^^/^^^;l/2 

Hi (02 2) (02 3) (02 4) (02 7) 

fi!c/b^^gffl$nT*3f3. sfc. (0111) jc^-rv^-^ 

DUyX7Wl 1 1 2*3<ttfSI^K±SISl 1 1 1§ 10 
[0 5 8 2] ^g^^^^^;l/2 1 , ^V^p-i'';;^^^-. 

^B^iHi 114 2 {ii^|j|-e^-rmt*8 0 4 -e^^M^nx 

430. (08 0) T'lK^L^cJ: 9^^(4:8 0 4 ©F«3gP{4 
7j<^*^^«*tiTV>5o ^©ffi, Ei*8 0 4<O^g|5{i:SX 

Co 5 8 3] fSTt^^y 1 1 4 Hi (07 9) tmmi^ 

UHPvyT", yi^^^^^y-f, ^'-tiyyyyf, 

fyyyfmm^n^. 'yy-fa^T-'Pmt (0 7 20 
9) fc^^tC/^^.;l/2 1 (D^5c!lji\flR]S*m (mm) fcL 
fci:^, ■7V:/(D7-^gL (mm) \U m/5 0^L 

^m/'2 0i:sn. Sfc. m\^yXi ^KO'^^yi^ 

-F{il. 5^FS3. 0(7)^ff^SS-r§cfc^ti:^fi!c 
^n^o $fc. 5>'y7 9 1 i:aS/'^:^«;l/2 1 fmr.\i 

(0 8 9) {C^^-r 2-Q«-Y>"r^*U— ^byXS 9 1 h 

y U XA7 U-r 8 7 1 :6-«@$n?>o 

[0 5 8 4] UHP^yy7 9 l*>?)jKI^$n/c7t(i^' 
3 3 a, 5 3 3 btCfcOR • G • 
B)t<D3i^fe<0^fC^il?n, R^tia5^/'^^;l/2 1 30 
Rfc. G)t{±gS^7'^^.;I/2 1 Gfc. B7t{i^5^>'U^;l/2 

1 Btc^n^nAi^-r^o g5^/u^;i/2 m^ti^etm 
1 4 uccfcD^fiSc^n. S¥uyX7 9 7 

[0 5 8 5] UV I Rijyhy^)]^^ 1 1 4 3(Dmmi 
^fil©fiiT'4 3 0nm~6 9 0nmT'fe5o R^©^1^ 
fie 0 0nm~6 9 0nm. G^tO^lgetiS 1 0~5 7 
0 nmilfSo B7t«lf?li{i4 3 0 nm~4 9 0 nmT' 40 
feSo #g5"x/U^;l/2 1 ti^n^ncDBS^^M^JciSliT 

[0 5 8 6] af^/^^wi/2 1 (Dmm^mws 04-cm.K) 
H*^. gii*8 0 4tortgptc7j<m;yx^3ft«-r^o m^m 
g^s«A^*fe7t^^p-r^s^7^^^;i/2 1 R, ^fe)t 

^.;i/2 1 B(D3-o(Dm^Bm^/^^^)i^mmu z: 

-r■y^7''JXASS^/^^iPB S«:Mfii-r5^^tt. <in 
SOg^/U^;l/2 l:fej;t>'^^'^D'i'>v^5'r'JXA:S:if 50 
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^ 1 -Domi^S 0 4 T'Sit) H*^. g«c8 0 4 F^gPtCTk^ 

[0 5 8 7] g|:|c8 0 4 F*gtCl±v/P >y P7 7' >^ES 
U ^fc. gf*8 0 4^gPtctimiS^iH«t-§c 
■ya77MiWfe^^^i|-r§a/i^7^^.;l/2 1 BOET 

Alt{PiJ43c!:t>'7tmi>t{IiJo{S7l£«4 3 1 <!;S^^^T^;b2 l 
r^tc^PES^Stt. {i)^S4 3 1 ^a^^U^;l/2 iPfSt-TK 

mi3 7.tmWi'u%^i^o\mm^. mm^A: 3 loa 

[0 5 8 8] S/D-y37r>*^P)«^^a^^''^^;l/2 

[0 5 8 9] Sfc. ffi^isagi^s 0 A^mz.WM-^ti 

fcimm\mmL. z.(Dimm^nm^nw7ry^ 

mg§8 0 l^fi{*8 0 4tc5j>3{^ttT43< fccfcV^ ^ 5> 
fc, gi4^8 0 4;&B5^:ljSi:LT«3<citAWSH/^o 
7j<^;arxa 1 MflEt;(± 5^IEOTt^«LTfe< c i:*^ 
Lh\ 7j<^{*^ail tbl^LT^S^irb*^ 1 / 1 4 T- 

14Tfe5/ci6. ?gB^Ba.T^/U^;I/2 1 S:HO^{t:A^^L:tz: 

[0 5 9 0] J-;i±tD^BSMT-iS, gt^8 0 4 f^ti:7]<^;9' 
X^?E«-r5i:Lfc*^c:n{e|5SSt- Sfe<DT't±*<. m 

'su -i/ AS if©flfe©*"xT't?ta]'i4^s if lifgT-r 

M-esoTt.gi*8 0 Ap^^^m-^^^thzi^^'mBm 

^7^^.;l/ 2 1 'xori"^ oM^^-bmitX^^^Hr^^bn^^ 
0 4^i:cOli-r§*]It± (08 0) m\ZA)\ziiL 

[0 5 9 1] (0114) <omm*itxm\<r>m%UA 

3 1 bti#JC^MC)fJ^*^iS<, ^{CLWV^ 

tc^tjiS-rs/cii (01 2 0) tc^x-rtc^-x 1 2 0 1 

{ilSB^SS. 1 1 4 2*ES-r5o iiSmiSl 1 4 2tt 
7 7^-VS1SA^5>^)5)c$n?./c:i6iie3iWi^l^o il^D 

mmmm \ a 2±.\c^mLA 3 ].t)mK>^»^nx\.^ 

[0 5 9 2] Sfc\ >:r-X 12 0 1 b:&+l-7r^'^S1£ 
1201 btcilg, <i)tffi4 3 1 ^KOmtTt J;v>o 
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2 2 9;g:ff$ij5tL. $fc. ^tiJ-:^^ mMMm icli^m 

i\ (0 1 2 0 (b) ) x-iammi 3 1 immm 1 2 

§feCD-?ti^<. <i7tS4 3 X^'T-T.l 2 0 1 b©2H 
12 0 1 bT^^LfciKi^y-X 12 0 1 b^^S^^ftl 

?^a?si 2 0 3T?^a]*n^o 

[0 5 9 3] ?^aml 2 0 3t±M7j<, x^by^*;l/n- 
;l/^HA's^iJ^$n5o ?^iP?g4'tC7j<K{b:M- U 10 
Kf5.E^Wm\.. PHJ&IO. 5J.;i±12. SJ^TfCL 

[0 5 9 4] 12 0 1 ©i^^agPttiSiiaiSS 8 5 

«5 8 5>&}^a]-r^h?^« 1 2 0 3tW!5fLA^|g^fe-ri) 
((0120) 03-rV;pjU^fn^W o iI^?3j^!5^l>&S 

$f^t(Di:-r^fcy), ^-x^fcx-^-t)- 1 2 0 2^fB 

fi!cLTV^?.o tl- 1 2 0 2(cj;'3?1^JP?gf±3 0 20 

©gp^^fc^^tj^ns^ A©gi5^t±j^infgi 2 0 3*^-Fi^ 

^i^TSSc X-?— 9-1 2 0 3ti:ji^K4 3 10liJ;t) 

fe^^iJt-Haa-r^c tx±£Dj:^fcx^— 9-1 2 0 z^grsa 

S-r ^ ii cfc I? ^»=S:>rm*^5g4 Mt^S 4 3 1^ 

[0 5 9 5] fs.^. 12 0 1 \z.W&. m^^Wr^)^ 

^.)12 1 .^!±I90!'+Tt J-i'V 120 1 r*-??^.!^ 

^^7U>;I/2 l©7WSi£2 2 1 t>L<{±i^[p]S«2 
2 2{cLTt>«tl/\ oSt), a^7^^;l/2 1 ©*f[plSS 30 
2 2 2 fc'^-X 12 0 1 bF^{C?&a]?g 1 2 0 3 J^^E^f 

51ifi)c-?-S«o fcffL, (0111) {OT^-rJ;3{-^5^ 

7'?^;l/2 1 {CV-r^PUyXTU-r 1 1 1 2;6^^'9 0lj- 

?>nTv^§ii^{j, co-^-f^xnuyxriy^ \ i i 2 
t';r-x 12 0 1 hmc'^mm 1 2 0 3*?t«-rn{fj; 

[0 5 9 6] (0 1 1 1 ) ©J:'5(i:^^7U-;l/2 1 fc-v' 
'<^^PU:/X7b-1' 1 1 1 2A^^»30tje,nTl/^5ii^ 
{i, i:ne.^-'»i:LT*B^iffl«T'{ig5^7^^.;l/2 1 1 

t^c s^/-^;?'wi/2 1 timi^. wiRiasz 2 40 
2ii7i^'i'S^S2 2 iicmn-^tircmLmmzzemf 

^E(*-r^tOT'ti&<. V'l'^PUyXTb'l' 1 1 1 
2. SltKlhS«l 111. (123 9) te:5^-r<fc9;5:^ 
4S«2 1 b*M^iia$n/c^fiSt=S:i:-eSoTt, cti?. 

[0 5 9 7] ?P,{C{± (09 5) Ocfc^t/^y^^-r h 
1 6t^^/U^JlZ 1 fcA>-fti:*o/cfe(7)-efc^^7-^ 
^.;U2 i^M«-rsii^fefe^o m^tcf^Tt^? 1 1/ 

1 4 1 tou^Tfe. mm^m^mA.T'\^^rt> m\ so 
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2 3) (D^or^imW^-D^^fc^'D^hM.mt^Ctlt 
WoST't&l/^ (012 2) (D^ol^im^iOm 

ytm=?i 4 i^mmt?>t§-^i>&iL. (0118)0 
[0 5 9 8] ^fe, j->(±oiisg0yti^ mmmTT^mm^ 

^ ^ t jSffl MP^T' ^ ^ C ^ t± B o S T- 1 V\ 
[0 5 9 9] WT, *%BJ§(DH"a. — 7r^>^''tCOl/^T 

[0 6 0 0] ^tc. \^7'ttiyi'ytlt\£7'ir7—f^m 
l^?>io^'y(Dmc. FD. MO, MD^ifOxVX^t;: 

[0 6 0 1] (0 8 2) t±*f|ficDtr:x-7r^>^*iO 
l5iBJ(Ofci6©»Tffi0T-^5o (08 2) CDea-77'r 
y;S^ti*|gi§<0S^/^^;l/2 l^ffl^/^TV^5o ii^tcPD 

1 oaiMffitciiauyx? 9 5*'«@HS^nTv^§c 
[0 6 0 2] fluyx? 9 s^tmBsMzz BT^ii^n 
fc)e^m7tet-§li[?^?>^3-r§o ^©rci6*^/^^^;i'2 1 
o^mm^nhx^xi^yx^ 2 4 ©w^fiAvjN^ < T 

[0 6 0 3] *:i3, gf^N7^^;U2 1 t±T NfgrH^^^U^ 
[0 6 0 4] i[t:^UyX8 2 4tig||Uy^''"8 2 3te|5? 

ctici:K). mm^o:>m8 2 6(Dmmc&t>'^x\^yh 
mm^'ndctt^x^^o ^rcmmm±m8 z e^mm 

tl/'^- (y-i^M'-jT) 8 2 5 tcE^g^-tiTS^ll^^ 

M5fc46, 7^y^^^'M 6A>p.07^©llfB]l4*N-^<T 
[0 6 0 5] jgB^7"D<V^7 1 6ti. (08 4)tC^-r 

^^^sjtiffiiitPi^-r ^ t ©T-f±* < . tm^mmx 
^mt^i>(Dxhnimx'i,^\^\ ^mnxit ms 

4) ti:43lt^^4iiig|5^S0^7'D«y^8 2 I tLXmt 

[0 606] maz) icTTst^oi^mytm^i iff!^. 
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Sfc. i&(D^mcEMm8 3 1 ^ffMLT^iDOlj-Tt 

[0607] sfeLEDi 1 t^iiWL^inrcmmm-:^ 

tc^^^n. g^^^^>;b2 wzKML. y-^-jvh'iyy 
X7 9 5T?^^$nT. i&i^uyX8 2 1 tA*f-r2.o 10 

fig-rso MB^yn 7 8 2 1 i,mmmmi:B^r^. . 

?.c =t^fe«V>ttte;ljb>6^?>;y'57.T-ffM 20 

LTfei;l/^o Sfc, uyX« (iHi®4«^W-r§) (D-y- 

[0 6 0 8] i&fc, Sl^ffiS 3 1 >S:A I ^©^S^MT- 

^■pn-h-rSA\ feL<aSi02. 7>y{kV^:?^>' 

[0 6 0 9] &t5. Sl*ffl8 3 1 {±, ^Ji^HtCj: tJfg 30 

m/2 (mm) (mm) 
f (mm) *^m/2 (mm) D^*^i/^i:)KW<Dfij^ 
>^)VJ^^<;§:^);St^ffi8 3 1 cDJgfiStftgA^:^^<=&?.o L 

h\ Sfc. Sl^ffi8 3 1 ©^iS*^^oi/^i:a^/U>;I/2 
[0 6 16] f (mm) A^3/2 • m (mm) j; 

omi-n. jKW«ffl*:^^A^<^D, ^rcftytm^ 40 

[0 6 17] &feLEDA^f--yy^?-i':/C0li^. fg^SI 
^©ESf± 1 (mm) SJtT-feSo 

m^. mm 1 (mm) (otin&xHi^ht\,^m^tii$>^o 

D-r^§c mxuyxs 2 4(Dmnmm^i>^^ti\ m 
7t^?i i(om^mm'^yb-^\^^t. gig*^^-8 2 5*> 
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}$Bi*Slffi8 3 1 fcLTfei;l>. *fgBHf± (US 4) 

ic^^-Tj^ 9 (cfi)^^? 1 1 0 (Dmicmm u d 

[0 6 10] fi)t^?«Jg(p]14<OS5to)^ffli/^Siii: 

[0 6 11] ^^DSttTfgTtSPAVh^v^ (Sfe) LED 

^^mmiti^^ < ^ji^misi cfc 0 m < rmmmt 

[0 6 12] (0 8 5) iCyyir^oic^mm-lslt. 
SMOft3*g|5 (B, B' ) ttffifflL^l^o ^•^v 

fg^^? 1 1 ^)^P.S{|^*nS^t± 1 8 B*^?. 1 8 AiOlE 

[0 6 13] ];i±«Oiii:*^e., ]^i&M^^o*>L^s^J:^)^ 

[0 6 14] g^/^^^;l/2 1 ©WxM^^^«?>fft:lm 
(mm) (H^H^^JTM^nrfeD. H'3.-7r^>^ 

8 6) #13) ) KWMOM-'i^Eglll f (mm) i: 

L/ti:t (08 5#M) , J-;iT®lfl^^?SS-r§=};dtc 

[0 6 15] 

S3/2 • m (mm) (|!{^ 1 7) 

(Dii^ti. (082) t^-r <fc 3 \z.itmm\-c^mk 2 
[0 6 18] afeLEDi \ \t%mmm^\'j^. %n 

/h$<^5o Src^ LEDl \ \tf^)\'7M%mi^^t 

tt'^X'^^o ^^;l'XiDxa-7^^J±t± 1/2- 1/4 1 

L. mm^t 5 0 H z\:jL±ict^o mmt^3 0 h z 

[0 6 19] LED 1 l<D^7tefi^<D^^ftSd (mm) 
It. SS^^^^.;l/2 1 ©^aSS^SM^O^tftS (ffi^^A'i 
W.^mmm7r.lC^mrjimi^(Otm^) (mm) i: L 

[0 6 2 0] 

(m/1 5) ^d^ (m/2) (SS 1 8) 
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[0 6 2 1] 

(m/3) ^d^ (m/1 0) (.WL^19) 

*t^g*^0. 5 C^y^) (1^1 3 (mm) ) cO^^. 
LEDOfl7t!imW^SfeL<t±. ESt±2~3 (m 10 
m) tmiEl:^^. fl7tM^O;*;t$liL ED^-v^O 

fc. ^)t^? 1 1 {± 7 U+>'7';I/S1S 8 3 3 tiiB? Mfrt 

[0 6 2 2] BS¥tf7^i:t±itl^i]tt©»i/^7fei:i/^aMf»T? 
LSt) Ct^IITSo T ^.lAA^^TtHTS o T t i l\ 
V^T^/>^o 20 

[0 6 2 3] \^x±.<OL.h\i. m<oi^mm^7mm.ic^ 
CO 6 2 4] m^uMz 2&x'WLn.\.rcm:WLm-^rc 

ib. t^x^-8 2 2^D|^ffi^Mfea&^^/^{i0gfe^cLT4o 
< C i:;b^$7S Lvv t'x^—B 2 2 T'itSL^^M-r^ 
fcfeT'SSo S5^/U^;I/2 l®4a^Slii (H^aSlc^ 

?i]^)t:^)ML^i/^®^gi55^) icmmn^mffi Lr^< 

^?>. mmLr!imm:k\yyX8 2 A^mmLrmmm 
©IS 8 2 etcpja-rSo 

[0 6 2 6] ^n-yr-fy^-vimmm^^^^mmii 
mmti^'i- iy^^^v-f) 8 2 4^(Cck^3SS^nr 

^T'g3^/^^^;l/2 l>&M0JlLTti-5i-*tIS^ (MH^lE 

H) ^H^lT'tSo ^Ofc467ti^.l 1 

{cfe'iMT't^» -glJtLTO. 5 C-ry^) 

;l/2 1 ^ffll/>fct:a-7r-l'y^^'^^:t3^,^T, mUMn^ 40 

T'{±7tj!?,©ri^Ktt:^tiO. 3-0. 3 5 (W) i^gT'fe 

o/cA\ *f§B^(Dlf:i-7r-r>^T'l40. 0 2-0. 

0 4 (w) '^n~o:>wmm<Dm^%-^%m:^^>Lhf}^ 

[0 6 2 7] li^#t±IS8 2 6^g|BM;^J^^- (T-r*^ 
•y^) 8 2 5r'@^LTg^li^;gr*tSo 

10(C|5IS-r^t©TH±^<, jt^T'feoTt<tV\ 
[0 6 2 8] ^*5. g^/^^^;l/2 1 tmm'^tiy ^82 

1 rE^liSBMi 1 2 6 T':i-:/-r y ^ 'J y^'T S 50 
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^tti'^0^Ll\ Sfc. g^/'^:?^;U2 10jl2g^*^P>0 

7P>y^8 2 HcEg?7U>hWJLTtJ:t^o ^i)l£S 
8 2 4^iBe-r-5Ci:tcJ;t>, 3i0^7P7^8 2 l tm 

[0 6 2 9] (082) itmmom^^f^^-^ji' 2 1 ^ra 

v^^PT-feofco (08 7) tiSM§u©SS^^'^^;l/tL 

mi^rc}£=L-yT^y^(Dmmm-i:-h?>. 

[0 6 3 0] hilLT (US 4) tC^TtiO 

mi^zh^^o Lfc/b^oT. fgT^^^i i;?3^e.]KW$n 

rc^ttiP B S 8 7 1 icKMt^f^. 1 8 b. 18 a) 

um¥nytit:m.^fEtix\^^?,y^-)VVi/-'yyiy^ 
m^Tmmt^m'^ii. ^ytm^i itLXR. g, 

B<D3fe<DL ED^Srffll/^So c:n?>*S5^''U-;b2 He 

R, G, BOL ED^m^^-ltTESLTfe, 

ti&±UyX8 2 4t>-'^3f.rct^iC^^»l i{4B/b'«-r 

tl^mit^tciblC. *fl^-C't±R. G. B(DLED(D 

AHt±R, G, BO%)t^?^^-fit«tcESLfcJ;a 

[0 6 3 1] )iB^7D-y^8 2 1 *^P.tiJl^ Lfc)1£t± P B 
S 8 7 1 (Oyt^mms l 2TSfii)tl 8 aA^SI\f^n 

PflTt 1 8 bt±jiii-r^o L©jii§7t 1 8 btc i?) 
MU-i/3>;&l55ih-rSfcfetC« (08 7) 

1 s^jgfiK-rntfcfcv^ src, p b s 8 7 1 

mRI^-r§7t^B5±t-5fc44)le:. 7^M^8 7 8«^ 
(iii^g^lcWa;§:)tA^)g3iL*V^^^) 

[0 6 3 2] a^x/U^;l/2 1 \tX^% \ 8 a^^PU 

^o^iifij^t)Si;Ts<s7t>&p{i)tt^^-r-So 
sn/cTti 8 )t5i-ifffi8 7 2^^3iu m:x^y 

X8 2 4{cAI>fr§o 

[0 6 3 3] *:i3, ffi:'clx>X8 2 4tt (08 7) OJ; 

fc. ^,T;/U.;b2 1 *^^5ii§f±1t£D^^t±. (08 7) 
tc5^-r<fc'9fc>'^>y h 1 6 b^iHg-r^ci:tcj; 
t). %)t-*^i l;&ffl^/^•r^:felj^^g5'^■r§iIi;A^-e 
t^o Sfc. fgT^^^ 1 1 ^/^-y^'^^ h 1 6hh^n 

[0 6 3 4] $5^/U^;b2 1 *^P DjSH^^5^/'^^v;l/«ii 

^t±, (088) {c^-r J; -5 2 i <D^46;^ 

|Si*^5.MBJ-rs«figT'fec!:i.\ PDj«rB«^/^^^;U2 1 
liAI^Tt^t^fa^-ltT^PL. mj^l 8 b^fg^^ii 
Z.<}^m^it 1 8 bfD-gP^^ffiALx^XB 2 4(CAIt 
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[0 6 3 5] msQ) im^m^yvxA8 7 i^m 

yX (mi b>X8 9 1 a. mzUyXSS 1 b) icX 

ytmmrvxi.8 1 1 A^iHS^nrv^^So ii^t^^:/'; 

XA8 7 Ui57-8 9 2i:A/2«8 9 3*^?.*?.?a 



[0 6 3 6] (09 0) iimm7tiy^:^m\^^t\ ^ft 

m^?! \tlyyX7Q5a mmm^B^U PBS 
8 7 Hi:AI>t^-l±5t.©T-SSo Sfc, MffijWtillH]®^ 
7 9 2^fflV>TV^5o 

[0 6 3 7] (09 0 (b) ) {iUyX7 9 5 ai;, ^ 

ftm^^i igi5ii©{uSM^^^Lrct£DT-$.?.c fg)^^ 

?i:LTllR. 1 1 G. 1 IBt&^ftiDl l\MX 

ffif(1S2 2©A>t)t)JC, ^ytm=?l 1 R, 1 1 20 

G, iiB, I wN^mkm^coh^mmm-e'e-ji^Y: 

[0 6 3 8] a^/^^;l/2 1 <D|g®l*^7'C-;l/Kv^— y 
y-y^jKDm-^ii. 1 1 R. 1 1 G, 11 Bo5l)t^? 
^3^5tc..i^^T$-ii?.o g^/U^;l/2 i*^<iSgA^-7>r 

;l/^?^^T?>Ji-^l±> 1 1 Wco^^*';:T$-ar?.A\ i i 
R, 1 1 G. 1 1 B(D3 0^|BlBfJi:*^T$-ti:^*\ t L 
<lillW, 1 1 R, 1 1 G. 1 1 B«D40(Dll)t^? 
J^jiS^T^-li:. afe)t^S^^'«^;l/2 UCSil^-rSo 30 

m.. 1 1 R, 1 1 G. 11 B(D^iftm=?^^iLimm 

[ 0 6 3 9 ] (090) ^tC*3l^T A {CfigKS 

^/•^^■>;l/2 1 b^ESLTtcfcV^ g^/^^^;l/2 1 2 

;L/2 1 i:2 1 btcii{*g^ffl<DBj^^*g^LTfe<i;t/\ 

yv'-\';l/T'^^U ^^-'^^^;b2 1 b^GiD^^hLT 
t,J:(/\oS»3, lo®S5^^^;^.;Wc:2fe©li^^g^ 40 

i\ znib(Dmm\mt^^^it (ss?) {r-oi/^rt 

IHIIi-eS^o OSO, (0 8 7) 0DBO®mta^/U. 

;L'2 1 b^lEB-rni^J;v^o 
[0 6 4 0] ^I337p -y ^' 8 2 1 (D^mM 1 5 

(01 4 0) tc^-r<fca{cii.rS{itgo{CcfcoT^fi:-r 

So 0$f)^.^&«f tJ;-3Tgfh-rSo (014 0 
(a) ) tc^-Ti^tc f *^fil,^^^{±SI>fffi8 3 1 ©ft 

So -O^OMB^SS (A-y^^^'h) 1 6«^</hgyC 50 
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[0 6 4 1 ] LfcA'toT. m}^Mm{^i<^<t^^t 
(01 4 0 (a) ) (DJ;^^c^^-r5i:, Tl^jigl 1 

A^^iKi^^nsTti 8 ^is^m^)^%)\^2 1 (^sji-e^ 

t) T'ji^^n. Sltffi8 3 lEAIt?-li:§ili:*^T'^ 
*v>„ c:oMMtcmt§;rc46. (0i 4 o (b) ) \x. 

^x-Tck^tc, )tMl 1 A^5.©)t;S:Slffi8 3 1 aT—S 
SMS-ft, ji0^:/n -y ^ 8 2 1 ©SffiAT-^Slit^ 
■^ifdt. SMS 3 1 \y\z^Wi^^XWr.>^^^)\^2 W-c 

[0 6 4 2] LA^L. (01 4 0 (b) ) iD^fiScT-tig 

[0 6 4 3] mi 4 I (a) ) licmm^'ft^fcm 

fi)tTfe^„ S0^y^P-y^8 2 \ Ummfuy^8 2 1 a 
i:8 2 1 b*^?>:ljS-r§o ji0S7*P-yi'8 2 1 btt<S 
XSmct^o mmy^ >y^821ai:821b fcti^S 
gP^c:6^,^T^S^tg|3 14 11 TUWt-it^. 
[0 6 4 4] Sm4^^-y:/l 3 5 l(0;*;t?tt. (01 

3 5) tmmom^k^m^-^-^?,. $fc. 25M4^^-y:/ 
13 5 1 «iifi!c:^}4t (013 8) mTmmLr^^^o 
mm-xay'^ S2 1 hcDmmme^ (deg. ) it 
2m^6z^2om 

3S^ez^ 1 OS 

[0 6 4 5] (01 4 1 (a) ) <7)<fcat«fi!c-r2^^ 

KXK). m^A I ii^p>mM-&nrz^ i s aiisi^f® s 3 

1 aT'Sl^fSn, ^M4^-\'«y:/l 3 5 1 i:0^®T'±R 

t;t>ctf)^H^y P -y ^ 8 2 1 btcj;f9. ?E»{C^;5lt^Jg 

S.Mtti. mms 3 1 btcAWLT;5|vt7ti Sdtrji 
t), g^/^^;l/2 i^Bs^-rs (g^^^^;b2 H±0^ 
LTl^:&V\ (08 2) (08 3)^#M)o 
[0 6 4 6] Sl^^l 8daji^:ro>y^8 2 1 a, 8 

2 1 brt^iSji-rSo tu 3i^:rD>y^8 2 i b*^^ 

J-:i±© J: a 1 8 d A^Sii-r StOli^B^^P 7^82 
1 a h 8 2 1 b i:^ffi^^^-<iTffll>rc?AmT'S^o S 
fc. Sm4i> -y :/ 1 3 5 1 tiS^^'^^-.;l/2 1 Og^^^ 

i\ rj:^. mmyti-y^82 1 h<Dmmit (0141 

(b) ) t^-rJ:otcftffi$fca^gnfcLTt<tt/\ 
[0 6 4 7] Jtjgl 1 *^m*Hj■±iS^.^^^i« m^^ifrK) 

mimi^t^) 1 1 ;&sitii8 3 1 ^T'® 

(mi^.mm) ii^Ffizm&.±om^it. (0144) 
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(014 1 (a) ) KimLz'myjmzLxi.x\.\ n 
me2ii (014 1) tmm-e^^o 
[0 6 4 8] mi 4 4) Tii. ytmi iti-^^mm-^ti 
Tcfti 8 ammictiy httitcmms 3 1 a-esit 

1 8 b (DKmn mii e 3 < $t/tt<DMB^:/n -y ^ S 

kM^n. mma 3 1 hicx^Lri^Mm 3 1 d t lo 

^t). :g^^^^^;l/2 i*M0j!-r§o 

[0 6 4 9] stfTti sdti (01 4 1) mmimm 

yp-y^8 2 1 a. 8 2 1 bl^^lfijlf So g^/^^>;l/ 

2 1 ^^trc^l 8 dli. *^U>X7 9 ST'*^^ 

>'X8 2 4®U>'X»h*<T^S. 
[0 6 5 0] b>X7 9 5 i:S^^^^^;I/2 1 r^g 

[0 6 5 1] Sfc. g.7</U^;b2 1 A-^SI^^-i':/ (S§ 20 
o^^ti (014 6) (D^oicm^t 

ntfiV^ S^:rD-y^'8 2 1 ailB 2 1 bt^fflV^ 
So 04 (DEC. ) {±. 

4 og^e.^s sa 

[0 6 5 2] mi 4 6) xii. ^mi it'i^tm^n 
mmr^y^^sz 1 aicx^r^. K^Ltcfti s 

a a. ^n^^yfl 3 5 1 h<DW®T-S:MSn. KM 
)t 1 8 1 b i:&»3gS/^^;l/2 1 icAlif'rSo ^^/^^ 30 
;l/2 1 T'^P$-nfc7l£ 1 8 1 cti. M^:/P>y ^ 8 2 1 

a, 8 2 1 brt^Bji-rSo ^B^^D>y^8 2 1 b^M 

mLTcftiscit. mi 4 4) tmmicmyti^yX7 

[0 6 5 3] ^«3. U>X7 9 5 b il^Hj^^P -y 8 2 

1 hmii. mmmm. mmmi^. mmfji^^iix^'/T- 

2 1 h tUyXl 9 5 il^-WtLXj^^LXi^Xl\ 
Sfc, gS^^^^^;l/2 1 3b^¥^jS{±^i®^^{i (01 4 

6) {<:^-r<t'5{i:SS^>'U-.;I/2 1 ©sffilc/^-y^^-r h 40 
1 e^SHSLTtcfci/^ 

[0 6 5 4]=5:*3, (0 1 4 1 ( b) ) tcS^N-T* ■^{c^ 

B^xp-y^8 2 1 aimmicBf&Lxi.. nwicm 

mm^u -y ^' 8 2 1 a ti^BJ^XP -y ^ 8 2 1 b Off^t^tc 
Sto-ttT^m^^-yXl 3 5 l*^-£t*SJ;5tmfiK 

UyX^M^mc-^^Tnib. ^m^+^yXl 3 5 1^^ 
5^/'?^.;l/2 lOct^S^gPil^jagBT'^rb^-ltT^iit/^ * 
Tc. (014 1) (014 2) mi 4 4) IZiSl^X^ 50 



#rw12 0 0 1-2 1 0 1 2 2 
110 

Mffis 3 1 aimmtu \yyxmm^^rc^xhj;: 

[0 6 5 5] Src. MB^XP>y^8 2 1 ai:8 2 I btD 

t>J;i\ S/c, MBgXP-yi'8 2 Ui^feS^iTfej: 
V\ fl!l«DiSfi!ti4 (08 2) (08 3) <D«^*^jiffi^n 

[0 6 5 6] Sfc, jg0^XP>y^8 2 1 <DMItffi8 3 1 

-sTt. £SV^t±2^^^4^T-^oTtcfcl^iIfctW^$ 
T?t^i/V JSBj^XP>y^8 2 l©)tffiMi:'«/h 

[0 6 5 7] (01 4 2) Oj:dOT^XP>V^' 

8 2 1 b«^< i:t SBJXP^y^' 8 2 1 a©7^Ht5 

2 1 iDESf4Btc<fcoT(i. ?telijg*^U^;b2 

ICt^I 8 difXmt^Ctlcrj::g>, mm-M7r-^^^^)l2 1 

i:)ti 8d<DXI>fftS*^-SjL, p>h^xh^rq]±* 

[0 6 5 8] (08 2) (08 3) O^fiKtfel/^ 

Tt>, mi 4 3) ic^t^^icmmyuy^8z 1^ 

fc. m^Bm^^^^^)l2 lUt (014 2) ICTTst^^lC 
$^i6yo\^lcX^t^^olzLXi.^h\ Sfc (01 4 
3 ) (Dmm 1 5 T-^f 9 tcSB^Xa -y ^ 8 2 1 

mm^Mmi s^mm^fcmmu xmi s htm 

^n&LTX^ ^ T t S*f T ^ S cfc 3 lr.m& LT t J: l\ 

u± (0 9 0) xmrni^rz^^ic^ r, 
fi'm^sictim-^^x^< ^ ttm^s. li^ji taw 3 $t 

[0 6 5 9] (0 1 4 5) ©j;5tcii0§XP>y^8 2 1 
btcffiiMiJti:fluyX7 9 5 ;&ieBLTtcfci/^o $/c. 
UyX7 9 5 i:^0^XP-y^ tLTfiSciyiPXL 

(0147) tc^-r cfc 5 tC^^XP -y ^7 8 2 1 b <Dt±il-f 
ffliJJe:e,byX7 9 5>&EeLTt>cfcV>o Sfe, MB^Xp 
>y^8 2 1 bi:aU:/X7 9 5il^-i*<bLTfl^^LT 

[0 6 6 0] (0 1 4 8) i±g^/UwI/2 1 
2 3 OX-mmiLtc^ 1 8 c ^S;^byX8 2 4 T*)^ 
-r§??Sl?^-i>o PDg^^'^:7-.;I/2 lO^^^tiNB^- 
x\ mmfuy^8 2 1 h^mmmicdsCDn&^'Ltc 

■&Xmm-Xxny^82 1 b*^8£D|±ll^)t®;5lRl^^tfT 

v^s (1 8 d) o uyxi 9 5(Dy6XMmmici±^y^ 

m^s^t) ^BEgLTtj:<. $fcU>X7 9 5 



Ill 

[0 6 6 1] (lai 4 9) (ilOO]i(i:7a-y^78 2 1 

5= UtIS^? 1 l*^?.]KI>f$nfc^fi. ^fi§yP'y^8 
2 1 ®AT'^SS'[*n?gB^B^^/^^;l/2 1 tAI-tf So 
mm^^^^^-fVZ n±PD^0^S^/U>;l/T'feD> NW 

(08 8) (Dcfc5fi:S^/U^;l'2 1 ^f4i6±7?A^5)BaBj3 lo 
^htcltfigT^So ^*30 (DEC. ) 4 0^9^ 

Ptg-rSo ii®c:i:li (01 5 0) (015 1) (015 

2) {i:ot/>Tfera«T-S?>. 

[0 6 6 2] (0 1 5 0) ti?S^«ji0^yP-v^8 2 1 
^ffli/^Tg^A^-.;l/2 1 ^BSHjif 
;l/2 1 i:LTli, PT)m^mm^.^^^^)\^^mm^^ tt,^ 
$fSLv\ as^/^;7^;l/2 1 {i:A*t-r5±7tl«^D^S0 6 20 

(DEC. ) 3 0^06^7 5 i:iS:S.fc5{i:U §f 

$ L < {± 4 0 ^ e » ^ 6 0 <Dia^^?S£t-s <fc a fc-r 

5o lBj!:/a«y^8 2 n± (01 5 1 (a) ) t^-TJ; 

0lc4-D-ei,Xh\ mmfu-j'!; 82 ll5jA^^<^§{i 

HS7T^^^^w^ 2 1 ommri^ < ^ . s fcg^ifflfi*>0^ 
^<r£^o ^Tc. mi z ^) (DhmtLx mi 5 \ 
(b) ) ©<fc9fc^fi5ci-nt^sw§y©ti'a.-7 7-ry^' 

[0 6 6 3] m^^^^^JlZ 1 <0«fi!c#{± (012 4) t 

5 7- 5 3 3 T'fe^n^n. fe5i-fi*n/fc 3 Mfe)t 

A'!^n^nS=S:ofc±7t^t(D^JtT«^/U-.;l/2 1 fcA 

it-rs (0152). !i(Dx^icmfS.t^'iticj^>^^ 

ij'y-y ^ }\^^^m^^-f 1 t$((Dg^/^^>;b2 1 -e 

[0 6 6 4] ^:}b% *fgHJ(Dei-7 7^y^"(Dafie(C 

fcv^T. fiSAi^^'Xs 2 4^^s-rn{fia?i^a^gH 

x^^h\ mm<Dz.t{t mi (0114)^0^5 

g^/'?twi/2 io^g^jii^^iIiaffi^T'^5i;ot 

[06 6 5] (091) itifmmm^/^^m^'^- 

?.o (09 2) (09 1) (D-gI5»rffi0T'S5o (0 
9 2) iCiyTTst^^lC. tl/'^-Q 1 5 a{Cg5^/U.;l/A^ 
12 D ?. nr^o t) , $ fc A/ ^- 9 1 5 b tSJltlffiM 9 50 
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2 1 *'«lJDf^tt5.nTl^§c :^-'^-9 1 5 bi:9 1 5 a 
1 ZCDmXB^9 1 SteiljXlfiT-^^iate^fiScSnTV^ 

So 

[0 6 6 6] ffiWMg 2 1 itmmyu^-^jiuyxx 

Z>'S^s^^^Wl/ 2 1 O^gti, ^j=S914a, 914b^ 

[0 6 6 7] \i7'^ti?^^:^W9 1 ziammi^yXQ 

1 l^b"a-7r'l'>'^5f"A'^lX'9m?>nTV^5o Sfc. 
mmiK)^7iX^v^9 2,b, t-:S?-^S^g^9 3 6*^ 

^t){titssi/H±. Eg^nri^Sc c:n?.t-oi>Tti 

[0 6 6 8] wmi" 1 1 himmm9 z i fci:t>*g^ 

^^:7^;l/2 l^BESti (09 4) ©jC^t^oTl^So o 

nfcT^ 1 8 a {timmm 9 2 1 T-BS¥ff )t 1 s b tc^^ 
^n§o z.(om^tt\.rcit\ s b-ea^/^^;i/2 1 

/^-9 1 5 a. 9 15 b(D{itBPM*ff -Po &*3^ (0 

9 0) ^Ttma^LTi/^SA\ ^itm'fl Hii^fetEPl 

(Dtf^li. R, G, BtD3li?fetL<as^7> (C) , 
^XP- (Y) , ■y'-t'y^" (M) cOSfeTtcfcl^iliia 

[0 6 6 9] RMmyU^)VlyyX9 2 1 ti. 7P:?;;1/ 

[0 6 7 0] (0 9 2) ©^i)S(C-m»'g^J^¥tf7t^ 
ftfi)cL, iI£D¥R)t 1 8 b-eS^A^.;b2 1 ^mmx^ 
So afeLEDl l*^P>]KI^$nfc7ti±. 

[0 6 7 1 ] lA'^iiammcoms^Mmoim^m^f i i 

S^nri/^So ^fc7 U^^;Hx:/X« 3 :k7i^'Di^(DX 
i>z:k7i^(Dt(DXi,X\.\ flTt^^i 1 ;b^i±f7tiC£Dig 

tcytisa iiimimm9 2 1 x^n^ 1 8 b ic^mti 
So ^m-^tvTz^i 8bt±g^/u^;u2 iicnmexx 
i^-rso c:«ft®0t±^ft(Dr^®T-s»3. mmi 8 c 
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[0 6 7 2] 1 4-epi®j$^. m 

mm'^'li2^(D^!^.9 14 a, 9 14 b^Wr^fc^). 

[0 6 7 3] SS^/U;l/2 l^®fflL^V^B#li:^/<;-9 

1 S^S^/Uwl/Z l©Huffit£t)-l3:TBai6. 3^jiS9 1 

j^mmi:-^^m^i±. mmmo 2 1 ti#:&5 5^-t;!3 10 
mm^ felt 5 v-T'^5^/^^;i/®MB^^®feisg^aii 

[0 6 7 4] «S]ii^®S^®^©3>'hvXhJ&ftfe 

-'I'Z 1 ®^ig^liSLTLS9 Lv aof^U^iz-yoB 20 
LS5o Lti'U ©l^*^lfx^ffl® (M T'36S^ 

[0 6 7 5] ifmmcnmm^mikt^rc^=e=.^- 
s^gpg 3 e^Sristt/itoT-fe^o (0 9 1) {imMTTs 

O^rX^Jf-^^gpg 3 6a i^eg^O^-^— S^gi59 

3 6b tn:mmc--m.m-l:^^o tctiL. i2:>-rM^® 
^-g^gP 936a. 936b tt^'Z^m-Ultrj: < , 

gKjsi;T-:^rctjT't<j;i\ so 

[0 6 7 6] t^:?-g^H159 3 6 a imm<OmmM^ 

^•to ^-^-s^gi3 9 3 6 himmo&m^^^Tnt. 
mmmms iicmtxoic. ^^^-g^gpg 3 6© 

agS<>:eg5^i:*^S^i:*^<i:a(c. ;?j/^-9 i 5^ 
[0 6 7 7] t-^f-S^gpg 3 6t±?gB^^2 2 6 Ot^ 

g|5*OjgH^HA^^«^nfc®mCt^^'-aS^g|59 3 6*^ 
[0 6 7 8] H-a^^D^-^'-a^apg S e atCli, ^ 40 

^Tc. ag^(7Dt-^-S^g|5 9 3 6 bcD?SH^Bl2 

2 6 6ogP5^(cc±tt^5tjjgfi!t^nTfee.-r, ■'^B#mt»cs 
T'S5 (a^5^) o 

[0 6 7 9] M^#«i:OAap (^:i^-g^gP9 3 6 
a) ilBgP (t-^-a^^SP9 3 6b) t^^rjiti^^ 
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[0 6 8 0] tn^J^-g^gpg 3 6ti?SBlili2 2 6>S:fiJ 
rci:x.lf, ^-^-9 3 6 aiiiiHJiSISOSfflt^iSltM 
•3. !g{HWc^0^«?SB^B®2 2 6*{tS1-S«0T'S5= 

[0 6 8 1] Sfc, tn^f-9 3 6 btitet!(1S (iAfCi/ 

-h) (Dmmicmm (mm) ^m^^rzummi- 
[0 6 8 2] i:i±.(o^ o immiKWi^m 2 2 e 

g^gP9 3 6>&^fi!cTt§o 
[0 6 8 3] ^fe. t-i5«-g5"xg[?g 3 6t±g^N$|5i:giJ 

IV t:l^-g^^g|5Wffl^D/^^.;W^aS^9 3 6 a, 
a^9 3 6 b(D3-5'>^< i:t-;^^fl^^-r§o eCDW 

So 

[0 6 8 4] Wrsf^^)\/2 1 *^jSii§yS^/U^;I/ 

Sfc, tn^?-g^gP9 3 6t±F'V httSSl/^ 
-^-^^g|59 3 65:IS^«tCjg^Srciif^iyL. 
[0 6 8 5] ^:^^-g^0P9 3 6 liS^-' 2 1 *^ 

N^Kb^bSS'x/'^^-;!/. ?S^«?gB^Bg^^U^;k DSM (Si 
WiS(a^-F) HSBHlfi] (VA) t-KS^/^ 

I P S h'g^^'?^^;K fT. V vrnfTsf^^-. 

P-yv'y^'S^^'^^wW FEDa^''^-;!/, PDP^S^ 

[0 6 8 6] tct^m wm^m.Wsf^3^)]yr'it. 

tmM^sCO^-^'prj:^ tt-1j(Dm^s't--^-9 3 6 

^^tCt-iJ'-fflO^^B^Hl^ffMLT, tL<ti^ 
ffi(Wtc?gB^BMi:lfffi©g^Nt-5?-gI59 3 e^mi^t 

[0 6 8 7] tX:S'-^,T>gP9 3 6^ffigt-SSti|riWS 
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[0 6 8 8] Sfc. !l(D^-^~m^^9 3 6<D^m^ 

SB. -tr^'^^has^satiifejs lo 

ffl T- # (± 1" 9 S T t ^ I \ 
[0 6 8 9] J-:^±®giHj§t±g^/^^>;l/AV-vU*7^ 

[0 6 9 0] *i^:9 1 2t{i^0mX-<-yf- (^S?-Jp 
X-Y-y^) 9 3 5}!3^'^'90tt?.nTl/^5;5?->t:X'l'-v^ 
9 3 4(iy-x'U77-y^t-K^7S (NB^^) h./ 

[06 9 1] jimo:>0^?>^o:)^7t<?3^-a-«NW*- ft- 
5= NB^-F{ilNm^^:^^^^i:^V^^-g■^^:fflv^5o NB 

< M?. hiS^X't ?.o N B^- F-i?{i^IS^{i«t^ 

-Fg^ti^gfflf 5iifcA^'>*v-:rci6. amtiNwa^ so 

tU ^-d?X-r>y^9 3 4JS:l¥*;^'0-c5ttTl/>5ii^ 
tc©^NB^-FS^fc&SJ:3tc;^fig-r5<, 

[0 6 9 2] (091) (o^^.mmmmh Lxisy-^ 

D ^^X-r -y 9 3 5 h ^";L'X^ <y 1) , 

■rsAI>f)t©feSgt± 4 8 0 0 Y^n^cn^h-nBhr^ 
t) . g^fe©M)t*TT' 7 0 0 0 k * 0 , 

$/cJl^^T'{i6 5 00 kgg©ei:^5o 40 
[0 6 9 3] LfcA^oT. (0 9 1) ©S^gH 2 1 ^ 

^•y^9 3 5^a«?-r^Cttj;OfeSg3b^-r<'t^fb 

[0 6 9 4] isy-^mm^x^y^Q 3 5ii!^mmm 
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1 5 -SWT t xm^OTxm t ^ cJ: 

^KLXl^?>. Lrct'^^X3.-mi:ffy-^mK>m^7.-f 
>y ^ 9 3 5 *il^R■r S il t J; f3 H^*MB53^© t T' 

[0 6 9 5] ig^i?*TO*m§:^[pitcj;t)eiise-r 

M^^. NWt-Fi:NBt-Fi:>&^f)^^§%^ 
[0 6 9 6] NW^-FhNBt-F®^D^x.(±9ifc^ 

-So 

[0 6 9 7] ;i;iTaS:&«ti:|i^^A^~gEl3tcNB^- 
Fi:NWt-Fh*l3](3i^^?>n§j^,t:-^§„ g^^-^l". 
;L/2 l^^DT^XI^mi. «^/^^^;U2 1CD»/J|njtcj; 
<0 «3itC^^iii^*<mx. ^.fc^tCNBt-FilNWt- 
Fi:^^0^x.5o «»3#x.ttrL— ^f.t^^y9 3 4^i: 
^0X-r•y^T'^T3o n.— »f*'S^>^>/9 3 4fc!f LTV^i. 

xi,^i\ 

[0 6 9 8] mm(oztrjiti^p>. mm^(om<Dim. a 

t-FtNBt-Fil^^'3mTt.<fcV\ Sfe. f^yt 
(D^-^^^m^mU MWt-Fi:NBt-Fi:^^t) 

[0 6 9 9] ccDiitimTr^^^^-jiifmxhzo tm 
m'S>^ot}£^ibX'mmx^?,. s/c. PDSs^/^ 

[0 7 0 0] cms 1) ii\i7'^tj;^^(D=^-'^-tL 
nr. (093) ©ci: -9 ti:fil?!l'^f8iS5(^t^ t (094) 

(09 2) mommimmx^^o 

[0 7 0 1 ] (0 9 3) ^C^5^/^T. 5-7-9 2 1 A^gxD 
mf^tlfc±i^^-9 1 5tCt±^g9 3 2*^}i?^SnT*3 
t). l0^^9 3 2^S46g|59 3 StcWALTS^f-S 

[0 7 0 2] (09 5) (09 3) ©»fffi0T'S^o 

fc. >f^'iMi*;^|p]^C»^<D]!iXI^^S5±-r:5fc4655-l 
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^■^jiuyX9 2 1 r-m^m 1 8 hic^mti. s^/^ 

^^jVZ 1 icXMt^o g^/UwU2 1 liX^^i 8 

liiEmLfcytl 8 c i:^^o 1 8 b{±¥?T^i: 

tiffiiStT^TfeoTtcfci/^ 10 
[0 7 0 3] g^^/■^^.;^2 1 *^^jijM{±^o^-&{±. S 
^^'^^.;l/2 1 ©SiBt7^>;/^^^ h 1 6>S:Efi-r^o 

7 h 1 6 m^m^ 1 1 ^M;^^^«"^f-tt5 c t 

[0 7 0 4] (S9 6) (0 9 5) {i:*3l-T, fgT^^ 
?1 1 ^^Jl-i^TtilSi Ob-ytWd 'Dm-^'C-h^. 167^*71 1 20 

t^!bmM-snrcmi3:k7z^om^m (.mm) m^zi 

a T'B&¥?T^K^M^nSo (^97) OiSio Kitm^ 

m.%m<oii o \mwm<D^^\t 2 wimmmm. 9 

2 1 b^fflV^ntf, BS¥fT)t<D^l 8 b^Jg^T'^So 
[0 7 0 5] (09 2) (0 9 3) ^T{i)5ijtl[SM9 2 
Uiloi:LfcA^ (09 8) <Dcfc^(c^i^i:LTfe<t 
l\ (09 8) tfcl^Tti. Sfttl®^9 2 1 a(Dm!^sii 

m^Simc^ytm^i 1 a^seaL, m^m9 zihom 
}^iiLmm^im^m^ 1 1 b^iatt-r^'D^'^s^T-ss 

t)\ Mm'mt^i><Dr'l±rj:},\ S/c, ]Ktlffl^9 2 30 
1 a 9 2 1 htm^/'i^^fl' 2 1 O^S^liffi?: 1 / 2 "f 

o5i>fi-r^«figT'fe<t<. 9 2 1 3CDmmmi^t9 2 1 

boBS0^^i^i:^ataTfeJ;v> (o$0. 

^m^y^jjom^mmd 21a. 921 br-Ms^-r 

§) o iK1^ffi^9 2 1 a 9 2 1 b i:o)M^S8Bfii;3SI)t 

1 1 (Dim^msEimmr^^tic^om^KMji; 

[0 7 0 6] (09 8) Olifi!tT'(±?g7t^? 1 1 

yX7 9 5>&iHfiLTI/^So ^/t, M!i^ffiM9 2 1 {±ft 40 
ffi^^-r^)Ki['felffiM®<fcati:0^LTl.>5*V (09 5 

(b) ) (D^oityu^-MtLx^mmm^Lxi^x 

[0 7 0 7] fi7t^?l 1 a 1 1 himijti.'^m!^. 
mii'prs< ti,3 0Hzi:JL±tt^o 3 OH zJ-:^±T?f± 

[0 7 08] (0 9 9) ttlOO^Ttm^l Db^^jKI^ 
^T^^o (09 8) ©fl^^^^iFl 1 a. 1 1 bOaU^ 50 
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^ (09 9) o^fiSctte^A^xntfcfeiv 

[0 7 0 9] (09 9) tCfc'l^T. fgTt^? 1 
l^^tlfcTt 1 8 1± P B S 8 7 1 (D^t^mm 8 7 2 T'^^ 
Sn. PflT^l 8 bt±itjiLT7^-;l/FI/yX"7 9 5 

btcxM-rSo Ki<fLycs<i)ti saivju-u 
>X9 9 1 T'^i^pM^nm 5^-89 zr-m^ 

n. A/'2«8 9 3T'P{i7teti:^^SnT7>r-;l/Fb 

yX7 9 5 aicxmt^o r^commi (09 8) 

[0710] (099) O^fiScT-tt P H^-P^^^U^;!^ 
2 l^Ba0aT-#S„ {S7tT«r^il^t±. mc^^x^^ 

v\ Pjl)t*Wtcjiji-rsJ;9ti:fH)t1g (7^;1/A) 

xv.t'xlipit±S^/'?^.;l/2 1 ±{c^SII^ffMb. $m 
[07 1l]Src. (09 2) (09 8)l?«g^gg 

t^fei^Tt. R, G. Bm(D3W.&(D^ym7-^WM 

l/>o ilfT^^O^fiSct^lOl^Tti. (08 7) (09 0) T' 
[0 7 12] ^PiS-r§i:f2®L%< 

[0 7 13] Sfc. ^<H<ifi!ctSffl-p^^o 
*fSB^T'«/^-y ^ h t LT E L A-y h>&ffll^ 
^^tifX^^t\^X\.^^o fct^lS (03 9) tc*5l^ 
T2 1 b^Xh^'i'7't<cfeL<{±x'hU -y^Xtttc^glS 

J:l/\ PHilz: (04 0) tCfel^T2 2 6 b*E LfgT^l 
tgt;«)^^TfeJ;l>o (03 9) {cfcV^T. 

2 2 6 h^ELm^mt L, 2 2 2 b ^»Lfcilfi5cT• 
^, J:l^<. 7U-rS1S2 2 1 tL<tt«fS]S1S2 
2 2 ai:^SS1S3 9 2P^t}^if ^tlfcE LfgT^il^ff^ 

U ELfgTtM^^Sttffi^ffMb /exists 3 

9 z^imLfzm. ciDM^mms 9 2 

;l/2 1 ai:^{itJStHJ:51i^3!)^fi»J^$n5o 
■ar^Smc-rS/cii), :£SS1S3 9 2 t^Tji^^^^flZ 1 
a©)i3agi5ta{Sa36t3-&V-;!3>&ffMLT*3<o fig 
St)-li:v-;<jtt. T F T 2 4 1 OffMXg. E L^^© 
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[0 7i4]&fe. (07 9) mii4)(Dmmm. 

(08 2) (08 7) (08 8) ^Olfa-77-r:/^ 

tcjsv^TJgTt^? 1 l^.^.M®jf^?-a:§i:i:, (0 9 

1) (09 3) m9 8) m(Dm^smmmicisi^r^yt lo 
1 1 ^.^?iTi!i{t?-a-?. c h i t) . iBftg^mi t 

[0 7 15] iin«WHUt^:ii0^LfcA>y^5-r M 6^ 
!^m-^^^^t. ^S«@3 9 3^it{tf SCilfCj;^ 

:i^'^r;&;>v.i|iStc:3^#-e^§„ L/c/j'ior. (0 1 ) ~ (0 

7 8) m^m^^'cmmLx^rcmm-m, j^mmm, m 
ss^fiK^Hti (0 7 9) imo)^ftmom^.mmi^i.m 

(i!iffl-r^?-^S§) 20 
[0 7 1 6] (0 9 8) (Dm^Xii. a^/U;l/2 

43, (09 8) fn;ioi^T%^^?{i2oi:Lrc*^i:tiJc 

J-:^J:®fg)t*? 1 1 ^m^kj^M-^"^^ ^tlcXK). 

/u-.;!/ 2 1 (omim^sikm^m^mur^^^ tumo 

[0 7 17] W±l±g^^'^^^;l'2 1 0^^^1^>!)^2 0-r 
:/^J.XTi:JtitW/hS<o^^T'SS*\ 3 0-rv^J^i± 30 

*^0^T-(± (010 0) fi:5^-rcl:5{i:a^>'^;?i;l/2 
1 {i:;ni^l 0 0 1 ^-Dif. ^^#1 0 0 1^-DK>-Sif^ti 
-SJ;5fC@^g|3Ml 0 0 2^lXD{>)-^JTl/^So COm^ 
gPtf 1 0 0 2^ffll/^T (010 1) lC7fst^^K^-i^l 
0 1 2^1:-^1 0 1 1 

[0 7 18] LA^L, ^5^/'?^^;l/2 i«-9-'i'X3b^:*;#< 

TmKmmommi oo 4ig:EHL, ^^©laiT'^^ 

A^;l/2 l®aa^^itT'^S«J:-5KLTi/^5o 40 

181 1 0 0 3i±Bic^st^oicfmx^?>^oicm^-^n 

icmmt^Ctti'^T^^o 1 5 4 Zli^^y^^Jl 

[0 7 2 0] $fc. (01 0 2 (a) ) t^-rj;3tg 
^/^^;l/2 1 ©gffitfjHOiOjgPM 1 0 2 1 ^^JOotj- 
Si: flgPM 10 2 1 ttfca7x/-;b^ 
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2 2 6 «Ji$n^ ^1 i:*K±-r§= 

BTz. ^^x^-?^-.;b2 l^D®JitL<ti7JA^-tca^/U^ 

[0 7 2 1] ^fc, »SL<t±^ffltCxy.-p-XijqX^fT 

t/^. ^fc. CigWl 0 2 Uc^i>«OSfetL<i±WfeO 

2 1 oS^iii^tc 3 :/ h 7 X h ^A'si? § c $ , '> 
fio)tffiiJ*r^^iiPLTfeJ;i\ ii<Diii:li (0iO2 

(b) ) tC:j3V>Tt|WI«T'S5o 
[0 7 2 2] fteOlifiKilLT (010 2 (b) ) iC^st 
flA/^-l 0 2 2lcyV::iy'^')irsE(D^)\y, 

$>§ Oteis^iii 2 6). mmimi:s>io. ^r^m^ 
tw<, ffMfi^^ts^rc>eT-s§o fl;^^^-i 0 

2 2{i.-J^Uxxx;l/^§i^:HT'Ji5fiSc-r5c ^/bWS L 

i/\ fl*^^- 1 0 2 2(Dmmicimm±^^m 

[0 7 2 3] (010 2) tCfeV^T 1 0 2 1 ttO 

$/c, fl;^A-l 0 2 2i:LTfi>^7i'>'l/A^ffll/^Tfe 
cfcl/^U (010 2 (a) ) T«Lrcj;5^C)l£f5-^l 

1 2 6^icmm<D^n, ^mm^mmLfcio. tL< 

0 2 2icmi}aLxi,i:i\ mrc. mi o 
2) ic^i^rammi^'ATz (uyXik) tcLrfe. r 

10 2 1 im±lcm^sm.7r^f^^^)l2 1 i;^«$^±5iii: 

jcps^-r^ -jg£DSM4i> y-f^mifx 

cfcl^C $T-t^l>o ^*3. O^M 10 2 1^ 

±, (UyX^^^L) i:LTt,j;l\ 

[0 7 2 4] (01 0 0) «0cl;a^^i^T'xHf5:S^ 
t?>m^ii. (015 4) K7j<t^dlCtfx^rcfz!sb?>^ 
dtcLTfe< Ci:AWSLl\ (0154 (a))T 

15 4 1 «*f*l 0 0 1 btcgxD-DtJ 
P>n, S^>'^4'^;l/2 Hi:^i*l 0 0 1 a ^^5^*5 fatten 
TV^So Wl 00 1 ail 1 00 1 bilt± (015 4 
(b) ) ic^ti:vlcmm^9 1 4tej;i3ifft)fcfc?yii 

*;b2 ltO^^*>'^-hftS<, 
[0 7 2 5] ^^-'^^;l'2 i*^::>c^t:S::Si::3Xh*m 
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^li2 0~3 0 (cm) @ST-S^o ^®fci6. o«X 
U 7 hg^tcj: f^fFfiKT-^sa^s^-^^wl/Z 1 tD^-rXA^ 10 

[0 7 2 6] :ii^iy^U~^T--McX?>^miil^mm 
i/\ 

[0 7 2 7] ^mm^m^^^^)i(Dmjtyf'm±!icomm 
icMmt^fcib. mrnh'^^^mm^^MLrB^L. 20 

[0 7 2 8] (010 3) ii:^mm(0m^f^^J]^i3^X} 

?.o (010 3) is-mim^n^Acr^Tciib 1 

XS^S 1 0 3 2 4 -D(D7 U-rStg 2 2 1a, 221 

b, 2 2 1c, 221 d^i'fM'r^m^ic-oi.^rmmt 

[0 7 2 9] ?4illgPtix4^i/VU— »f-N>y 1 0 3 1 * 

r^Tcibm^Mm l O 7 aOJSfiH^^lf-AillgL.T-S?. 

<. ^^042^my-XK5'l'/U 0 2«i^S{i:L, 

[0 7 3 0] 1 *$i®:«'^XSffil 0 3 2>grb— 9-'7-- 
;l/LJ;a i:f ?>i: 1 0 3 1 c. 1031d. I03le 
{c^fJcdtiix '>^< i:*>3l5lU-1f'\'y K«:^4L^ 

^■y K 1 0 3 1 ^^Mt^ftCD-D^S. fct^liU- 40 
tf'N-y F 1 0 3 1 c i: 1 0 3 1 d r.g®^^i*{i1f14*lW. 

F 1 0 3 1 ©o^gsmti: h^Vv^X^^^^meEti: 
•f, V-X F^-T/^ 102ai:102b. 102ci:l 
0 2 dhi/^3cfc3tc:J>fiJLTi/^So 

[0 7 3 1] ^J-fJtrctJc^^ (0104) iz^.ro m 

10 4) fe:*3V^T*SiT'HofelBH3!)^S/7FUi^X^. 
F^-T/^lelSS. -O^^-^. Z^P^'X^-'y^, F^y 
X7r';r-F (TG) rj:E(D^m{i^m=?-h'7yiyX^m 
?A^®fi!c*nfcM^T'feS. 7U'l'Ste2 2 1 aliZO 50 
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«y-XF^^^^lH]5SS¥l 0 2 ai: 1 0 2 ht^mf^t 

nrv^^o (01 0 4) A^5>feHi!c,*^^cfc5ti:o^~gii 

[0 7 3 2] OSt). A(DlEHti:ti (0104) t^S^t 

J: a icit?gEif^ 10 4 1. sijffiiM^iis 1 0 4 2 mm^ 

©AOlBHtiU'— r^-y F 1 0 3 1 (oSD^ 1 

*^ ii^2 0 /xmA^?) 1 0 0 /imgJgTfeS. 
[0 7 3 3] W±(O<fc3tC*fg0^Og^x/-^^>;l/T't±fee) 

[0 7 3 4] AiD|i5Ht^a^)^#f*:*?;&ffML^U^© 

snri^So Ai?DS5HP^icfe5®*ttii2 3 o^i:^±v- 
x^i%if^228 (2 2 Be. 2 2 8 f. 2 2 8 g, 2 2 
8h#) ^E*|-rSj2^g*^fe5o ^0/-c46, y-7.M^ 

^2 2 8{i (010 4) 

[0 7 3 5] (la 1 0 3) tc^-rcJ;9(i:U— tfU^y F 
ti. $-r 1 0 3 1 aOiig{cfiS?*i6$n. y-F F7 

'I'/u 0 1 a(D7=t)iy7 7.yv=iymicu-'^yt^m 

M U U-^7:^-)]yir ^cticX*D^^V U n 

jBfiSc-rSo i^tc-y-F F^-T/u 0 1 b^ffM-r^sm 

t-s^WL, 7=E)]^yTXi^^)^ym:i^\y-^it^mM 

«f7--;H-5o ^^om^ if^>y F« 1 0 
3 1 hoyisLmic^WlL. 'If-F Fv-T/^l 0 1 cfegtc 

y-^^^m^LT. y-^7:^-)v^n\^\ ^tc^- 

Y F^-r/M 0 1 dfigjclx— tf^^^MitLT. U-^f 
7— — ;l/^tf 3o 

[0 7 3 6] y-7.Y^^/^(Dmpj\^mm.^^y-^^v 

F^l 03 1 c(D&M\,z.W'W\L'. y-XF^^>'n 0 2 
atOJ^fiStfeStb— U'^^MItL, ^O^, 1 0 2 efii 
1 0 2 bt3j;t/l 0 2 cfiES> 102ffe<j;t/10 
2g{iiB> 102d{it®. 1 0 2 hfietC^iiLTU- 
^7--)\y^'il\.\ ^^^}y')uymmmt^o 
[0 7 3 7] ^*3. *?g0Biy-7.F7'f'/^[HlgStL< 

■if^-v F^ 1 0 3 1 c(ii«*^?)^i)!lU 1 0 2 afiS. 

1 0 7 aiD^^i^^M^^fiKLfcm, jiiiLT 1 
0 2 efit@lcil^#f4^^^ffMLTtcfcl^::<5ltts3$T' 
t>^:l/>o 10 3 1 dfiSA^PjPffl^i^-rSo 

[0 7 3 8] 1 0 7t± (H 1 0 5) iC^.t^o 
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1 0 5 2. Kb-ryilS^Z 4 4, V-X4ig?2 4 3, V 
-Xff^lf 2 2 8. 'b'-h{i^Si4 1 5 0liRlT{C{iU- 

[0 7 3 9] ^CT'T F T^tDX-T-y^^^^^^J^fiK 
•r?.{uBtco^^^, (01 0 6) Jc^-r J: -5 tU—>f^;& 

4^7 h 1 0 6 1 a~f fiS (/im) —3 0 (^m) t!-v 10 

15 C/im) lfX.1?'y h*afei,^,!;tJ; 

0 6 1 iiLm±iC T F T^%fgfi!c-rSo 

[0 7 4 0] Xt'y httOU—ti'Ttli (H 1 0 8) 
■r<k3t. L/— tf^l 0 8 l^iK'J=ry5^-l 08 2 
fcMifL, |gl U>Xl 0 8 3feJ;r;il2byXl 0 8 

4 ^ffl^/^T*'97.s^g 1 0 3 2 tR^i^-rso ~m<D&.n 

?*i6-eMI^Tt^li5HW«3 0 (cm) ggT'feSo il 
®IEH5^cD®mi±b— tf'N'y F^5^ilU 'fieJ^fe^S 20 

CO 7 4 1 ] XU >y htJcOU'—lf^^Bgl^-rS^S^ffil 
S{± (010 9) (C^To I^— !f7t 1 0 8 1 ^U— tf = 
■5-1 09 la. 109 1b, 1 0 9 1 cT'SlifL^j!)^ 

e.3ig^^^i^ 1 0 9 3 {c® < „ mmyt^^. 10931* 

(lai 0 9) f;:^-r<J;otx'J<y b^^e-i:»i 0 9 2^ 

[0 7 4 2] (0 1 1 0) t^-rJ:o{n (0 1 0 9) © 30 

7^^^{cxu -y h 1 1 0 1 ^mmLX'^Xh\ x';>y h 

110 1 {ii®^i^'y^ti:fet)-i±TJgfi!t*nfcU-if7ttU 
m'Rl 1 0 2 *^fl^fiK^nTl/^Sc iI©XUy h^^^^i 

111 0 7{ail'^^ii^#Siii;tJ;0, (010 8) fi: 

^Tcfc^;S:^t^j3y^7-l 0 8 2^mh'tti.-mc 

[0 7 4 3] (HI 0 7) tS^-Tcfc^tc^ 1 X-r-v^ 

(^ 1 Xg) T\ $-r:tif5XSffi 1 0 3 2 ®V-;!j 1 0 40 

1 0 3 2<Dim^tt^no. 1 0 7 H±7U 

+f^-y F 1 0 3 1 a. 10 3 1 c;&jSflHL, 
U-+f7--;H-5o ^*5. b-tf^N-y h* 1 0 3 Hi 1 

[0 7 4 4] mzm2X^-i^ (^2 IS) T'feV-^ 

1 0 7 UCct 0{ittj*465:Ru\ ^Sti (0 1 0 8) fc 
^tiifJri^'^^-l 0 8 2^ffl^/^fc^^l^{^J:^)v T 
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lI@il^2I@i:^V>n35)>^Tt,J;<. ^/c^llig 

tm2JLmt^mmT m-nmr-) tfortcki^ 

[0 7 4 5] TF TtD^g]gtt/h$<TcfcV^A^?). 
MM 1 0 70T F TMM^±^-^f7^-;l/>&■rS^^:^g:i'« 

>isgti*i/^o oso, y-xF5^^no2, y-FF 

5>r^n 0 l©gl?^au— tf7--;l/>&*3C:iS:t/>4?'Ji/ 
y 3y{bLTi^®Ilt%ii;*;S-l^> 1 0 7 «7* 

[0 7 4 6] *ll0J©^MT-t±U— *ftCct;f3 7 

[0 7 4 7] *fgBj®^^/u^;b, m.7mm^ctsh^xn 

[RlSS2 2 2, 7U-raiS2 2 1 t±p9"5XSIS, SB^-b 

5t|plS1S2 2 2. 7 was 2 2 1 

[0 7 4 8] tct^U. #U-r5F\ PVA. lil^.i?'J 
x^l^X ;J?>J:/DI^UX :}?UxX7^;I/>'-F^H*^ 
CajS^^nSo $^c. #M¥2-3 1 7 2 2 2^{lkn<0^ 

TFT>&ffMLTfeJ;t/^ o^O. 7H'SSSfct±it 

Tt/^s I pst-F («ii«^i:^s) o^^ti, n^mm. 
[0 7 4 9] itnmm2 2 Q\.tmum\m'^t^%.(D 

T-t±*<. mW^l 005^d;/®9/6 5/3 5 P L 
ZTS5l>«6/6 5/3 5 PLZTT-t.J;i\ Sfc, 

-7- ^M.t:-;b^ E^m^ L fc t if cfc 

[0 7 5 0]^*3. 2 2 5. 2 3 O^ifOJiH^aSi I 

^iSt-r >+S S I H± T O R A Y A^^p^afk L T V > S 

[0 7 5 1 ] TtMMi 4 6l?i±. 7^";;i/1SSI^ifti: 



(64) 
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[0 7 5 2] ^mmcommm-c^mmmmzL'tizT F 

T. MIM. mm^'-^^-Y (TFD) ^ifOX-Ty^ 

V^;SDMD (DLP) ^.-g-SnSn 10 
[0 7 5 3] S/fc. TFT=S:ifcDX-f'-y5^V^*^^{±l 

Sfc. TFTtiLDD (P- • V-y^y^^'- 

[0 7 5 4] ^mm^mmm<Dmwm^Mii. m^m 

^/■?;^;Uffi. E Lg^/^:?.;!/, LEDS^i^/^*;K FE 
D (7Y-;l/Kx5-yi/3:/-r-<;^yu-r) S^-'^^ 

7V h 'J y ^7.^tcPSST?. t ^DT-a^ < . -^I^v h U 

-y^'7.syT-*3j;v>. mMx'^u-y^x§y-(?t^©i£*A^ 20 

li^ (MM) m K>Vyh-^hV y^xmm^s/U-^jlt 

[0 7 5 5] :/^Xv7F^7.§y^^A^.;Wct*fg0i§ 
T- 1 9 S T ^ V \ ^(D 

[0 7 5 6] li*«0^iSfeftffl«®^S. Hugy-h« 

^S7^S©^/^■rnT'feil^o ^om. li^ff \^ 
cD«ji;&ffMb, mmnM2 3 0 iituiax 

D^^ifTi^fiScLfcT F T 2 7 1 t4:i-7agit3b^;*;tV\ 
[0 7 5 7] Sfc. g^/^^-.;l/(Dt-K (t-K^775t 

r^.^^^mi^'ttimm) ?D^-Y(om. stn^ 

-h\ ECBt-h\ DAPt-K. TNt-h\ ^Ig 
S?gB^Bt-h\ DSM (SlWIitat- K) . ^SffilRlt 
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[0 7 5 8] ifmmmfr^>^^-)\y/m.^^'^mit. pd?s 

^B^^^ P D ?gB^BSS^SBtc Wi&t S <D t 

<. TNjgra. STN^SbIj. 3PX^U>y^)SII. DA 

p^ShI.. ECB?siit-h\ iPST^s. ^mnm^n. 

LZT, xU^hn^^nSXlx. xU^ h n;l/5^--v-t 
LEDr^'Xyi^-l'. E Lr^'X7°U-r, T'^X 

(PDP) , :/vXv7FU"yi^:xt^tD 

[0 7 5 9] ^fc. *fg0l§(DSmSSli:trx^;t;;^ 
HS. ^m'niSfiS*43ci;l>'^iDt::i^- 'ri/9)]yil)f- 

fflSIST' ? 5 C {±H ^ S T' fe S l/\ 
[0 7 6 0] *fg^®MB^ggtt. ^(D^gPXti 

J: t>y $ fct± X- ^ 3b^tufB:3 > :i - ^? t tSKi LTMiS 

CO 7 6 1] $rc. *^0^«B55^g^g«{±, ^©^gp 
Xtt-gl50¥lgO^SPXt±-H|5<DlStg^ n y If a - ^ 

J; * -B- 5 fc toco y a ^* V Afc ck t>V $ fc X- 

A *3 cJ; $ fc X - ^ A^luia n > e 3. - ^ i: L T 

fiuss^ii^^ff set -r 5 y D y 5 i.fss^i« 

CO 7 6 2] Sfc, *^^cDefc^^5^gB©|gi!i;a^ji 

$ fc tix- ^mmh tc Ltmrnw-X' s o t , 
tuie 7" p ^ A c!; t;/ s fc X - ^ tmm =3 > if ^ - 

^ i: tsa LT tuIBM^^^fTT S ^ ^If ?S i: f 5 :/p 
[0 7 6 3] *feB^«?SB^Bg^/U.;l/<D|g|&;5ra 
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y If :x - ^ t i 0 ^tf ^-^^ fc J6©:^p *3c!; t>V 

s Tc \t 7^- ^ mm L fc fa i^mmmiti:' s o t . 
^ i: mm LTmim^^mit set 1 § :/n 

[0 7 6 4] 

m 1 ] ^^mmmmmmo^mmmish^. 
[02] :^m(ommmmmmmv&^o 

[03] *^B^OMSa<?)i}i^0T'fe§o 

[04] *^0^©MgH<?)ii^0T'SSc. 

[0 5] *fiiq^©M^gBoDii^0T'fe?.„ 

[0 7] *fgB^Offi0^M^i]J-*5tt§ra0gSB'DlKil0 

[0 8 ] ^mmmm^mcommyjmommmvh^o 
[09] :$i^m(om^smm<Dmm:Bm<Dmmmx^^^o 

[011] *fl^0a^ga<DlgfiSffi®iiW0TS 

[012] *fS0^©ffi®^MlUi:t3tt?)BSB^gBC»SiB^ 
0Tfe5o 

[013] y^mmmtDmrnmicm^^mmmmcomm 

[014] *^^<Dfflo^SfiPti:t3tJ§.™gS0iKB^ 

0Tfe§o 

[015] *^^©fi&®*i(ifl?iJtcfeiJSBg^^BcDi5i^ 

0T^2)o 

[016] ^mmm(Dmmm^cisifmMmm(Dmm 

0T-S§c= 

[017] *f|0^©ffi©IIM^Jtc4ott^M0^Sfi©Slt3l3 

0T'a5§o 

[018] :^^m(om(ommmK^if?,mmmm(omm 

0T'$.§o 40 

[019] ^^m(om(ommmici3if?>mmmm(Dmm 

[0 2 0] *f|0^^DffitO'^SgPtc*5tJ^!10^gSoDlJiR;3 
0-es§o 

[02 1] ^mmimmmmicmf^mmmmcDmm 



[02 2] *fg0j3©fKB^BS^/U^;b©»Tffi0T'fe^o 

[0 2 3] ^nm(Dmmm^^^'i^)]y(Dmmmi:&^o 

[02 4] ^^^^O^rSH^BS^^^^t^^l-W^ffiST'^So 

[0 2 5] 2^^ll©?grBg^^^^;KD!KB^0T'35^c 50 
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[0 2 6] ^mmm^Bmm^^^)i^(Dmmwi^mT^& 

[0 2 7] :^mmmM3m^^'^^)i(Dmmm^i:zj^mi^ 

[02 8] *5gBj<D?SB^B^^/U^;i/OiiHJ?0-eS§o 
[02 9] *lilB^og^gB'O|gii:^jS<Diii0^0T'S 

[03 0] ^wmm^^'^m<Dmmy3m(Dmmmr'& 

[03 1] *|g0^®S^ga^D|gii73?4oSi0l!0T'fe 

So 

[03 2] *^0^o^^g«o|gii:^S(DiiBJ0T'S 

So 

[03 3] ^wmwmw<f^mm-hm(r>mmmx'^ 

So 

[03 4] *f|0^<Og^gB(DiJiB^0T'$.So 

[03 5] -^m^(j^wrsmm<nmii5m(ommmxt^ 

So 

[03 6] *5gB^<Dg^gBOaK0J0T'^So 

[03 7] ^wmm.^^m(ommi5m(ommmx^ 

So 

[03 8] *f|B5<Dg.T^ge®|gii:^ffi<Dii0^0T'fe 

So 

[03 9] *fgBJ<DS^g»(Dm0^0T'SSc 
[0 4 0] *JgB^©g^SSOiiB^0-T:-feSo 

[04 1] ^wmu^Mmommmx^^. 

[0 4 2] *?80l3©^SSMO|gi]7^a^©IM090TS 

So 

[04 3] ^mm<o^yrsmm(ommmx'^^o 

[04 4] *%0^^DI|^^ggcDi^TOT'SSo 
[04 5] *fg0^O^^gS®ii0J0T'SSo 
[04 6] *f|0J®S^^H®iiB^0T'SSo 
[04 7] *MB^C»aSSB(DMil^a<DiiB^0T-S 

So 

[0 4 8] imm(om^.mm<ommmx^^. 

[0 4 9] *^B^©«^g«CD|g|!i;^j4O|}iBJ0T'fe 

So 

[05 0] ^mmm.'^Mmommiim'Dmmmi:^ 

So 

[05 1] *ii0^tDS3^gB<D|giii:^ji®iKB^0r'fe 

So 

[0 5 2] ^mmm^uWr.'^^)\^(Dmmmxh^. 

[0 5 3] *%0^o:)S^gB«DiKii;^ffiol^0^0T'S 

So 

[054] ■^mmm.^.mm(Dmm:f5'-(i.(Dmmmxh 

So 

[0 5 5] imm(omirs^m(omm-^m(ommmx^ 

So 

[05 6] *%B^(D^/T^ga<Digii:^}S®iiB^0T'S 
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[0 5 8] ^mmm^MmcDmmumcDmmmT^ 

[06 0] ^mEcom^Mmommyjmoymmmr'S} 

[06 1] ^mM(D^^.mm<Dmmmi:&^. 
[06 2] :^mm^^.mm(Dmmmi:'&^o 
[0 6 3] :^mno^^^^&mcommmi:-^^. 
[06 4] ^mmm^Mm(Dmmm-^-^^o 

[06 5] *^0^(DS^gB®|{i0§0TSSo 
[06 6] *fgIW0«5^gB©ii0-90Tfe5o 

[06 7] :^mm(Dm^.mmiDmmmx'&?>. 

[06 8] *fi|Bg©«^ge<Di{iBJ0T'feSo 
[06 9] *fgBj!(DSS^g«O|gSi:^ffi®iiB§0T-S 

[0 7 0] *|gficDS.T^gHOlJiB^0-(?fe^o 

[07 1] ^mmco^^smm(Dmmmi:-h^. 

[0 7 2] :^fSB^©^^gaolSifi[aT-fe^„ 
[0 7 3] :*:||ll9©^?sSg©itt0J0T-^§o 

[07 4] :^^m(Dm'.mmommmr^$>^o 

[0 7 5] ^^WiOaS^gSOiiB^llT'SSo 

[0 7 6] :^mmm^^mmmm:f3m(Dmmmr-^ 

So 

[0 7 7] :^^fgB^®g,T^g«©lgIi];^j^^Dl^^0^0•e^ 

[07 8] *%0^®^^g«<D|gi!i;^j£®l5i^0T'S 

[07 9] *^^(DiSI^^S5^ggOSfiE0T'feSo 

[08 0] :^m^(Dmimm.^^m^ommmv^^o 

[08 1] *^H^OM>fS*/T^ggO|KW0T'S5. 

[08 2] :$imm\i:^~yT>fy'$ro)m^mv^^o 

[08 3] *f!Bj^<Olfa-77''l'y;5fC)^^0-eS^o 
[08 4] *fgB^<Dtf:x-7ri'>'^?"<?DSiB^0T'fe^o 

[08 5] :^mm\^:i-yr^y-}^'(Dmmm-uh^o 

[08 6] *f§BJ(Dt"aL-7r-l'>^^©IJi^0r'fe^o 
[08 7] *fil^tOlfzi-77^>^«O=^^0T'fe*o 
[08 8] *^^©lfir-7r>r>^*"®^fiK0T'S§o 

[08 9] ^um(D\£:x-y7-fyir(om^mr'$>^. 
[09 0] ^^mco\£^-y7-fy-sr(Dmmr'$>^o 
[09 1] *^^©k:x:i-*^7®$*1g0T-^5o 
[09 2] *^W©e-r:i-;«7>«^«O^fi!c0T'S5o 

[0 9 3] ^mcov^^mm^^mm m^mm^^) (om 

fi!t0T-fe5o 

[09 4] ^^m<Dmmm^.&mcDmmmr'h^. 

[09 5] *%^<DB$^a^xgB®1ifi!c0T'SSo 
[09 6] *%W©B!UM^^^gB©ifiB.«®T'fe5o 

[09 7] ^^m(ommm^^mm(Dm.mmr^h?>o 

[09 8] *S!Ha<DBKaS^^giDMB^iaT'S-5. 
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[010 0] *f|fiCDi5t^S^SH©lM0^0r'fe5o 

[010 1] timm^mm^s^m(Dmmm-e&?>o 
[010 2] :$^mm(Dmmm7jkmm<Dmmmi:'h^o 
[010 3] :^m}i(D7]y-(^mmmy5mommmi:h 

[010 4] :^mm7iy-fmm(ommmr'$>^. 
[010 5] timmTu-fmmommmr^^^o 
[010 6] :^mn(07u-(mmmty5m(Dmmmr'^ 

10 -So 

[010 7] :^mm7u-fm^m^yjm(Dmmmi:h 
[010 8] ^mm(D7u^mm^y5m(Dmmmr'& 

So 

[010 9] :^mm7i^-(mmmmy5m(Dmmmx'^ 
[01 10] ^¥tm(D7U'<mmmm-y3m(Dmmmr'h 

[0111] *fg0fl®?fgTO^^^U^;i/©iiRI50T'feSo 
20 [0112] ^f6i3r:!®.M«{l©Si0j![lT'fe^. 

[0113] :^mBmmmi^mcommmT'h^. 
[0114] ^mm<Dmimm^.mm<Dmmmxs>?>c 
[0115] :^mm<Dm^Bm^.^^^)vcomB.ijm(omm 

[01 16] ^mm<Dm^Bm^sfi^)\y(ommy5m(Dmm 

[01 17] ^mmmm'^m(Dmmmxh^o 
[01 18] :^wM<Dmm'Am(Dmmm-vh^. 

[01 19] *^05«B5t^S5^7aj4©m0^0T'fe5o 

30 [012 0] :^mm^mm^s&m(ommmr'$>^o 
[0121] ^^m(Dmmmm(ommmx^^o 
[012 2] :iF^mncommmm(ommmx^?>. 
[012 3] :^mm(Dmytm^(Dmmmxh^o 
[012 4] ^mncDmmm^s(Dm^mx^?>. 
[012 5] ^mm(D^Mmm^s'^m(DW]{i^(Dmmmr' 

[012 6] -4^mM(Dmmm^^^m(Dmi'^(Dmmmv 

[012 7] :^mm(omyj<f'^^fi(ommmx$>^. 

40 [012 8] *f§B^<Dg^/^^.;I/©|KP^0T'$So 

[012 9] -4imm(Dm^./u-^)i(Dmmmx$>^o 
[013 0] ^ma(Dmyrs^^^}i(Dmmm-e&^. 
[013 1] :^^mcDm^^j^^-)icommmr'^?>o 

[013 2] *fg0j§«g^/'?^-.;U(Dl5iBj!0T-$§o 
[013 3] *%0^o3gS^^U>;l/©Si0^0T-S5o 
[013 4] *fg0^cOS^/U;bO|K0^0T-3BSc 

[013 5] ^mMcDmyj^mm<Dmmmxhz. 
[013 6] ^mm(D^^Mm(ommmv&^. 
[013 7] ^^m(Dm^Mm(DmmmT'&=i>. 
50 [013 8] ^mn<Dm7rMm(Dmmmr'h^. 
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[014 0] :^'mm\^^-yT-fy^<Dmmm-^^& 

[014 2] ^mm\^zi-yT^y^commmT'$> 
[014 3] ^^m<D\ia.-yr^y^(ommmx^^ 
[014 4] i^mmyi:^'-y7^y^(ommmx'^ 

10 

[014 5] :^mm(D}£a.~y7^y^(Dmmmi:-^ 
[014 6] ^mm}£=L~yr-fy^commmr'^ 
[014 7] :^^m<DV^:i.-y7^y'St(Dmmmr^$> 
[014 8] :$imm(o\^:>.-yr^y^(Dmmmr'^ 
[014 9] :^mm^^-y7-cy^^(Dmmm-e^ 

50 20 
[015 0] *^B^<Dea-7 7'^y^^(Ditt^0TS 

[015 1] (a) ^wm(D\£:^~yr^ymmmm 

(b) ^mm\£:i-y7-fy'^'ommmx&^^. 

[01 5 2] ^mM(0\£^-yr-^y^o:>mmmi:S 

[015 3] *fg0^©g^/U;l/©I^B^0TfeSo 

[015 4] :^mmy'u\£(Dmmmx&?>. 

[015 5] :^mn(Dm^s^^^)icomwsy5m(ommmx so 

1 1 (Qfe) LED (fiTt^?) 

12 LED7U-f mftm^7U-f) 
1 4 (»5tgl5*^) 
1 5 (Sltgl3«, S#tM) 

1 6 /^y^7^h MSS) 

1 8 mi cytM) 

2 1 ?SB^B«^^'«^;b Cv^ h^^fl-/) 

2 2 ffii5li/-h (raS) 40 

2 3 yvXL.y~h (u>x->-h) 
3 1 Ttffiiiap 

4 1 7tKi(K7h 

5 1 mm (.^TcumM^w 
6 1 mm 

6 2 FfJ^gP (y;l/$fcl±?gft:) 

7 1 ^r-T/^- 

7 2 

8 1 

8 2 mm (ytrnmrnm so 
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1 0 1 y-h F^^/^ (ass) 

1 0 2 V-XFv-r/^ (HSS) 

1 0 3 F^-Y/^ray Fd— ^ 

10 4 LED F v^/^ (f§7^^? Fv-f/^) 

105 /^-y^^-r hny Fp— ^ 

1 0 6 sfc^M^MaiHiss 

1 0 7 iB^g^^a? 

108 ^tj^^x-r^v^ 

1 2 1 A/4S iX/Ay^jVA) 

1 2 6 T^is^w urT-(ti;i^tiy:/v ym) 

1 4 1 mftm i^ytm. ^y-fy^^ytm^) 

14 2 fa 

1 4 3 ^-iS?- 

1 4 4 SMIfi (Sl^ffiM) 

1 4 5 )tUil>fg|5 

1 4 6 

1 7 1 mm 

1 7 2 mm^^^-y 

1 7 3 

18 1 mm (aB^) 

18 2 .t^^^^iis mmm 

22 1 7WS^S 

2 2 2 5^(p]St5 
2 2 3 

2 2 4 ■/5 y^vF'J>y^X (BM) 

2 2 5 M\^mm 

2 2 6 m^BM cytmmm) 

2 2 7 ^mm (.\y-<^^)y^m/^mm/wmm/w 

2 2 8 y-x^^is 

2 2 9 mm±m 

2 3 0 (®*) 

24 1 nmy^yyy.^ i7.-<-j=i-y^m=f) 

2 4 2 y-FS^^ 
2 4 3 

2 4 4 FWyiS? 

2 4 5 gfi^gP 
2 4 6 

2 4 7 f^f JlD^«««8 (gaSaWSi) 

26 1 f-Y'm^m 

2 6 2 mmm mmmm 

2 7 1 IHfRlM (^i^H) 

2 7 2 PfflPgP (TtJiiggP) 

2 7 3 SMiM 

2 7 4 ttlittS 

2 8 1 iB^ 
39 2 

3 9 3 itnm. 

4 1 1 ^SF^-TA 

4 8 1 BSi^fi-^^JSigp 
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4 8 2 r-^?1g|flg|5 

4 8 3 mmmmW' 

4 8 4 ^D^^gP 
48 5 ^tU 

5 7 1 ^^;l/Xf|^i£[HlSS 

6 4 1 m±mm 

6 4 2 h 

6 4 3 nm^^^~y 

6 4 4 mmi^^ mmmm) 

6 8 1 OR 088 

6 8 2 lyyhUiyx^ 

6 8 3 7-:hn^'X-i'<>^ 

7 11 U-tzy h{l^^ 
72 1 U-fe-y hK^-r-'^ 

7 6 1 mm^ 

7 6 2 ?igsaa[Hiss 

78 1 t^h-^y^ 

7 8 2 I^Hbfg 

7 9 1 "yy-f 

7 9 2 lH]®a (MtlffiM> ffiP3ffiM) 

7 9 3 SItKiSS 

7 9 4 |Hllfc7f';l/^f 

7 9 5 y^-;i}^]yyX 

7 9 6 feffiIE-7^;l/^? 

7 9 7 mii^yx im^^m 

8 0 1 ffti • nu-^y^ 

8 0 2 P]M 

8 0 3 MjiiS 

8 0 4 g^* 

8 0 5 Wmk (-^^l/^i^?) 

82 1 M0^:/D-y:^ 

8 2 2 tli* (/Kx-r-) 

8 2 3 jglSU>^" 

8 2 4 ^%\^yX 

8 2 5 gBg;b^^- (7^'+^^:/) 

8 2 6 mmmo^m (©ffiS) 

8 3 1 SWU 
8 3 2 

8 3 3 y u^-yzTtmw. C/'J > hS^S) 

8 3 4 m^mi^ 

8 4 2 (HSSI) 

87 1 {Mft\£-L.y.yVy'^ i^-f^vn^yi/^^ 

8 7 2 )t5)-ilffi 

8 9 1 -rvx^'u-^'byx 

8 9 2 5^- mmB. e-AXy U >y iSf) 

8 9 3 A/2ffi ({iffl7^';l/A) 

9 1 1 mmuyx 

9 1 2 tr-r:t*>«v*i* 

9 1 3 mmm 
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9 1 4 iHllsfft 
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